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with	 the	 agricultural	 college	 established	 in	 the	 several	 states	 under	 the	
provisions	of	an	act	approved	July	2,	1862,	and	under	the	acts	supplementary	
thereto,”	 and	also	of	 the	 act	of	 the	Alaska	Territorial	Legislature,	 approved	
March	12,	1935,	accepting	the	provisions	of	the	act	of	Congress.
The	research	reports	are	organized	according	to	our	strategic	plan,	which	
focuses	 on	 high-latitude	 soils,	 high-latitude	 agriculture,	 natural	 resources	
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Financial statement




Darleen Masiak driving a post in the willow study plot at 
the Fairbanks Experiment Farm. See report p. 24.
—aFES FilE photo
AFES Statement of Purpose:
The AlAskA Agricultural	 and	 Forestry	 Experiment	 Station	 (AFES)	provides	 new	 information	 to	 manage	 renewable	 resources	 at	 high	
latitudes,	 and	 to	 improve	 technology	 for	 enhancing	 the	 economic	
wellbeing	and	quality	of	life	at	these	latitudes.	While	foresters,	farmers,	
and	 land	managers	 use	 our	 research	 results,	 all	 Alaskans	 benefit	 from	
the	wise	use	of	land	resources.	Our	research	projects	are	in	response	to	
requests	 from	producers,	 industries,	 and	 state	 and	 federal	 agencies	 for	
information	 in	 plant,	 animal,	 and	 soil	 sciences;	 forest	 sciences;	 and	
resources	management.	
Experiment	station	scientists	publish	research	in	scientific	journals,	
conference	 proceedings,	 books,	 and	 in	 experiment	 station	 bulletins,	
circulars,	 newsletters,	 research	 progress	 reports,	 and	 miscellaneous	
publications.	 Scientists	 also	 disseminate	 their	 findings	 through	




This	 association	provides	 a	direct	 link	between	 research	 and	 teaching.	




Instruction - State Appropriation
$1,157,077 (9%)
Hatch General Formula Funds
(federal) $895,198 (7%)




Other Grants & Contracts
$4,076,751 (31%) (includes public service)
Research - State Appropriation
 $4,661,856 (36%)








9% Instruction - 
state
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Students















Graduates as of May 2009
























































BS, University of Alaska Fairbanks, 2006
Sarah Runck,*	MS
Thesis:	 Sensitivity	 of	 boreal	 forest	 carbon	 dynamics	 to	
long-term	 (1989-2005)	 throughfall	 exclusion	 in	 Interior	
Alaska









BA, University of Northern Colorado, 2002
Noreen Zaman,*	MS
Thesis:	 Characterization	 of	 soils	 associated	 with	 black	
spruce (Picea mariana	(P.	Mill.)	B.S.P.)	in	the	boreal	forest	
region	of	Alaska






process	 for	 managing	 bowhead	 whale	 and	 polar	 bear	
subsistence	hunting	in	Alaska,	focusing	on	how	and	why	
agency	 approaches	 to	 conservation	 differ.	 The	 analysis	
centers	on	three	aspects	of	institutional	performance	that	
drive	 policy	 outcomes:	 historical	 events,	 organizational	
culture,	and	relationships	with	stakeholders.
Major Professor: Dr. Gary Kofinas
BS, Marine Biology, Huxley College of the Environment, 
Western Washington University





Abstract:	 Analysis	 of	 the	Circumpolar	 Arctic	Vegetation	
Map	 (CAVM)	 with	 circumpolar	 data	 sets	 of	 a	 satellite	
vegetation	index	(NDVI)	and	environmental	characteristics	
showed	 the	 importance	 of	 summer	 temperatures	 and	
landscape	 age	 in	 controlling	 the	 distribution	 of	 arctic	
vegetation.	 Results	 include	 maps	 and	 tables	 including	
original	GIS	layers	of	environmental	characteristics	(www.
arcticatlas.org).
Major Professors: Dr. Dave Verbyla and Dr. Donald 
Walker
MS, Botany, Virginia Polytechnic Institute and State 
University, 1980
BA, Georgraph—Environmental Studies, Dartmouth 
College, 1978
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Research Reports
The school and	 experiment	 station	 pursue	 their	 mis-sions	 with	 faculty	 in	 four	 departments:	 High-Latitude	
Agriculture;	 Forest	 Sciences;	 Resources	 Management;	 and	
Geography.	 Research	 is	 also	 done	 in	 cooperation	 with	 the	
Agricultural	Research	Service	and	the	Boreal	Ecology	Coop-
erative	 Research	Unit.	 Crossing	 departments	 and	 units	 are	
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The Subarctic	 Agricultural	 Research	 Unit	 of	 the	 US	
Department	 of	 Agriculture	 (USDA)	 Agricultural	 Research	
Service	 (ARS)	 is	hosted	at	 the	School	of	Natural	Resources	
and	Agricultural	Sciences.	www.ars.usda.gov










out	 Alaska	 and	 developing	 economic	 opportunities	 for	 the	
state,	its	residents,	and	its	industries.	www.uaf.edu/acep/
Alaska Community Agriculture Association
This	 group	of	Alaska	 farmers	 and	gardeners	 is	 a	mem-
ber-driven	 organization	 dedicated	 to	 supporting	 small	 and	
family-run	 farms	primarily	 involved	 in	 growing	 food	 crops	
(animal	 and	 vegetable)	 for	 direct	 sale	 to	 the	 public.	 Its	
members	 are	 committed	 to	 working	 toward	 developing	 a	
sustainable	 regional/local	 food	 system	with	an	emphasis	on	








Alaska Center for Climate Assessment & Policy
The Alaska	 Center	 for	 Climate	 Assessment	 and	 Poli-







Alaska Climate Change Strategy
Formed	in	September	2007,	the	Alaska	Climate	Change	
Strategy	 is	a	 subcabinet	 that	advises	 the	Office	of	 the	Gov-
ernor	on	preparation	and	implementation	of	Alaska	climate	
change	strategy.	It	seeks	to	be	of	use	to	Alaskans	by	conveying	










Boreal Ecosystem Cooperative Research Unit 
(BECRU) USDA Forest Service
This	unit	facilitates	conservation	and	informed	manage-
ment	decisions	by	conducting	research	to	improve	knowledge	
of	 high-altitude	 and	 high-latitude	 ecosystems.	 It	 provides	
support	and	coordinates	and	organizes	research	at	the	Bonan-
za	Creek	LTER	and	other	research	programs.	Major	research	
areas are biodiversity,	 climate/disturbance	 interactions,	 hi-
erarchical	 scaling	 of	 processes,	 and	 improved	 forest	 harvest	
outcomes.	The	 Alaska	 Region	 of	 the	 Forest	 Service	 works	











Cold Climate Housing Research Center
CCHRC	 is	 an	 industry-based,	 nonprofit	 corporation	




bers	 of	 the	Alaska	 State	Home	Builders	 Association.	www.
cchrc.org
Cooperative Ecosystem Studies Unit (CESU) 
Network







Cooperative Extension Service (CES)

















rural	 Alaska	 and	 improving	 the	management	 of	 the	 herds.	
The	program	offers	administrative,	 logistical,	advocacy,	and	
field	 support	 toward	 the	 development	 of	 a	 self-sustaining	
reindeer	industry.	www.kawerak.org
National Geographic Society
The	National	Geographic	 Society’s	 Education	 Founda-
tion	funds	an	alliance	in	every	state.	The	University	of	Alaska	
Geography	Program	 is	 the	home	of	 the	Alaska	Geographic	
Alliance,	 and	 receives	 teaching	materials	 which	 are	 distrib-
uted	to	schools	throughout	the	state.	The	AGA	participates	
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Programs





Poker	 Creeks	 Research	 Watershed.	 The	 LTER	 program	 is	
supported	and	hosted	by	the	University	of	Alaska	Fairbanks	
and the USDA	 Forest	 Service,	 Pacific	Northwest	 Research	
Station	 in	Fairbanks,	Alaska.	Major	 funding	 is	provided	by	
the National	Science	Foundation.	The	LTER	program	focuses	
on	improving	understanding	of	the	long-term	consequences	




Forest Growth & yield program
With	a	goal	of	best-practice	forest	management,	UAF	re-








levels	 of	 growing	 stock.	 Research	 is	 focused	 on	 simulation	
and	 optimization,	 forest	 health,	wildland	fires,	 and	 climate 
change.	UAF	 forestry	 specialists	 offer	 free	 consultations	 on	
forest	management	to	all	Alaskans,	including	Native	corpora-
tions	 and	 the	 forest	 industry.	www.faculty.uaf.edu/ffjl2/FGY.
html
Global learning and Observations to Benefit 







Science	 Projects.	 The	 Alaska	 GLOBE	 program	 was	 estab-






in	 Alaska	 that	 emphasizes	 hands-on	 experience	 with	 the	
geosciences	 and	 spatial	 technology	 (GPS,	GIS,	 and	 remote	
sensing	 imagery).	 The	 project	 draws	 upon	 the	 combined	
expertise	 of	 teachers,	 education	 researchers,	 remote	 sens-
ing	 specialists,	 geoscience	 professionals,	 Native	 elders,	 and	
others	 with	 traditions-based	 knowledge.	 Participants	 work	
directly	with	 local	 experts	 and	Alaska	Division	of	Geologi-
cal	&	Geophysical	Survey	scientists	to	authentically	emulate	
scientific	activities	at	a	novice	level,	using	real	data	in	a	real-
world	 setting.	 Students	 and	 teachers	 have	 access	 to	 locally	
and	 culturally	 relevant	 geospatial	 IT	 curriculum	 facilitated	
by	web-served	imagery,	geographic	information	systems	data,	
analysis	tools,	and	field	resources.	www.mapteach.org
Math in a Cultural Context (MCC)
Math	in	a	Cultural	Context	is	a	supplemental	elementary	
school	math	series.	The	math	modules	that	compose	MCC	
are	 the	 result	 of	 a	 collaboration	 of	 educators,	Yup’ik	 elders	
and	teachers,	mathematicians	and	math	educators,	and	Alaska	
















OneTree	 is	 based	 on	 an	 earlier	 project	 by	 the	 same	 name	
which	got	its	start	in	1998,	when	a	single	large	oak	was	felled	
in	the	National	Trust	estate	of	Tatton	Park	in	Cheshire,	Eng-
land.	The	OneTree	 project	 aims	 to	 show	 the	 unique	 value	
of	woodlands	and	wood	products	by	demonstrating	the	vol-




Reindeer Research Program (RRP)
The	Reindeer	Research	Program	is	dedicated	to	the	de-







communities	 and	 schools	 across	 Alaska.	 Research	 includes	
meat	 science,	 animal	health,	 range	management	 and	nutri-
tion,	 use	 of	 satellite	 telemetry	 in	 herding,	 and	many	 other	
production	and	management	issues	unique	to	the	far	north.	
http://reindeer.salrm.uaf.edu/
Resilience and Adaptation Program (RAP)
This	program	integrates	several	disciplines	to	address	the	
question	 of	 sustainability,	 emphasizing	 ecology,	 economics,	
and	 culture:	 three	 critical	 factors	 for	 understanding	 inter-
actions	 between	 people	 and	 their	 biotic	 environment	 in	 a	
regional	system.	It	is	part	of	a	national	effort	to	produce	new	
models	for	graduate	learning,	the	Integrative	Graduate	Edu-
cation	 and	 Research	Traineeship	 (IGERT)	 program	 of	 the	
National	 Science	 Foundation.	 RAP	 trains	 scholars,	 policy-
makers,	and	managers	to	address	regional	sustainability	issues	
in	an	integrated	fashion.	www.uaf.edu/rap/
Scenarios Network for Alaska Planning 
(SNAP)
SNAP	 is	 a	 collaborative	network	of	University	of	Alas-
ka	personnel	and	stakeholders	 from	state,	 federal,	and	 local	







UAF Wood Utilization Research Program 
(WUR)
The	long-term	objective	of	the	WUR	Program	is	to	help	
Alaska	become	 competitive	 in	 the	 value-added	 forest	prod-
ucts	 industry	 by	 providing	 specific	 technical,	 business,	 and	
marketing	 assistance.	 Proposals	 for	 new	 markets	 and	 new	
value-added	products	must	take	into	account	such	economic	
factors	 as	 high	 costs	 of	 labor	 and	 transportation.	 Program	
research	 can	 potentially	 increase	 the	 volume	 of	 wood	 and	
nontimber	 forest	 products	 produced	 and	 marketed	 from	
Alaska’s	forests.	www.woodutilization.org
Research Sites & Facilities
Delta Junction Field Research Site
This	300-acre	site	near	Delta	Junction	provides	space	for	




The	 farm	 was	 established	 in	 1906	 and	 operations	 be-
gan	in	1907.	It	includes	260	acres	of	cropland	and	50	acres	










coNtRollED ENviRoNMENt AgRicultuRE lABoRAtoRY
Simple	 to	highly	advanced	controlled	environment	sys-
tems—from	 temporary	 cold	 frames	 and	 high	 tunnels	 to	
facilities	 using	 technology	 developed	 for	 space	 exploration	
and	missions	 to	Mars—can	be	 adapted	 to	Alaska’s	 regional	
conditions	 to	 improve	 production	 of	 vegetables,	 berries,	
and	floral	 crops.	Ongoing	 research	 at	 the	Controlled	Envi-























AFES Pub. No. MP 2009-11 fysnras@uaf.edu • 907.474.7083
Palmer Research and Extension Center
The	 Palmer	 Research	 and	 Extension	 Center	 (PREC)	
embraces	 an	 expanding	 urban	 community	 while	 retaining	
the	 adventurous	 and	 independent	 spirit	 of	 the	 frontier	 for	
self-sufficiency	and	forging	new	trails	and	byways.	The	defi-
nition	of	agriculture	worldwide	has	changed	to	include	more	







demonstration	 plots,	 sportsturf	 rersearch,	 and	 wildlife	 nu-











BioMASS ENERgY RESEARch AND DEvEloPMENt lABoRAtoRY
This	new	facility	focuses	on	the	production	of	renewable	
hydrocarbons	 from	biomass	 using	 thermochemical	 process-
ing	techniques.	The	efficient	and	sustainable	use	of	biomass	
in	Alaska	is	being	addressed	through	gasification	and	lique-
faction	 research	 involving	 agronomic	 and	 forest	 crops.	 By	
controlling	 the	 reaction	 conditions,	 adding	 or	 subtracting	
chemicals,	 changing	 pressures	 and	 temperatures,	 biomass	
is	modified	 into	 a	mixture	 of	 gas,	 solid,	 and	 liquid	 hydro-
carbons.	 Researchers	 are	 investigating	 ways	 to	 convert	 the	
chemicals	 into	more	 familiar	 types	of	hydrocarbons,	 analo-
gous	 to	 petroleum.	Biomass	 is	 the	 only	 renewable	 resource	
that	can	produce	hydrocarbons.	These	substances,	like	those	
in	petroleum,	have	the	potential	to	be	refined	into	fuel,	plas-
tics,	 resins,	 lubricants,	 synthetic	 medicines,	 and	 thousands	
of	other	hydrocarbon-based	products.	Obtaining	them	from	
biomass	 will	 not	 only	 provide	 Alaskans	 with	 a	 sustainable	
source	 for	 these	 compounds	 and	help	decrease	 dependence	




in	 southcentral	 Alaska.	 It	 is	 the	 center	 for	many	 outreach,	
educational,	and	research	partnerships	with	educational	insti-
tutions	and	state	and	federal	agencies,	offering	a	connection	
to	 the	 largest	 transportation	 and	 communications	 hub	 in	
Alaska,	and	the	headquarters	for	faculty	who	are	involved	in	




center	 for	 students	who	 are	 studying	 to	 become	 leaders	 in	
the	natural	 resource	management	 and	 environmental	 issues	
facing	Alaska.	
MAtANuSKA ExPERiMENt FARM
The	 farm	provides	 a	 site	 in	 southcentral	Alaska	 for	 re-
search	in	sustainable	agriculture,	land	reclamation,	and	other	
environmental	issues.	It	includes	260	acres	of	cultivated	land	





View of Lake ? at the Matanuska Experiment Farm.




GeoGraphy provides a holistic view of the earth, its distinct and varied regions, as well as the types of, and interaction 
between, human activities and the physical world. Geography 
is the two-way bridge between the physical and social sci-
ences, as it explores the interrelationships between the earth’s 
physical and biological systems, and how these environmental 
systems provide a natural resource base for human societies. 
Geography also provides the framework for the integration 
of new and emerging technologies such as GIS and Remote 
Sensing with studies in a broad range of academic disciplines.
Geographers are interested in patterns and process of 
physical and social change including climate change, geo-
graphic information science and technologies, human 
settlement patterns, natural resources distribution and man-
agement, environmental studies, and in the inherent “sense 
of place” among peoples throughout the world. Geographic 
methodologies include observation, measurement, descrip-
tion, and analysis of places including likenesses, differences, 
interdependence, and importance.
GeoGraphic information reports:
cultural geography • 14
Determining the potential efficacy of sixth-grade 
Math in a Cultural Context
Jerry Lipka
Returning the Elders’ Gift: Systemic implementation 
of an effective culturally-based math curriculum and 
professional development program
Jerry Lipka
Perceptual geography of Alaska
Cary de Wit
Stakeholders and climate change
Sidney Stephens, et al.
physical geography • 16
Scenarios Network for Alaska Planning
T. Scott Rupp, et al.
Spatially modeling the distribution of beef cattle and 
reindeer on ranges at high latitudes in Alaska
Norman Harris, et al.
Remote sensing techniques for the study of white 
sweet clover on the Matanuska River flood plain
Norman Harris, et al.
cultural geography
Determining the potential efficacy of sixth-
grade Math in a Cultural Context
Jerry Lipka
purpose
The major purpose of this work is to:
•  Determine through testing if five different sixth-grade 
modules in the Math in a Cultural Context (MCC) series 
have the potential to be effective;
•  Conduct professional development workshops on 
these modules;
•  Conduct and analyze the research findings;
•  Improve one module (not yet published—The Kayak, 
on math statistics) and improve the professional development 
component of each module.
approach
There are five different sixth-grade modules in the MCC 
curriculum. One module was implemented in fall 2007 and 
two in spring 2008. Before teaching the module all teacher 
volunteers to the project are randomly assigned to teach one 
of two modules (this process began in spring 2008 and will 
continue until the project concludes its testing in fall 2009). 
Because teachers are randomly assigned to teach one module 
the project is able to compare their results, eliminating 
teacher factors. However, to ensure reliable data, the project 
tests classes to determine if different classes are comparable at 
the starting point (pretests). 
progress
By the end of spring 2008 both of MCC’s tested sixth-
grade modules showed excellent results. Both modules, 
one on 3-D geometry and the other on probability, when 
compared to a control group, outperformed the control 
group at statistically significant levels. Further research will 
take place toward the end of the granting period when the 
results will be analyzed in multiple ways. At this time, these 
modules appear to have the potential to be effective.
impact
The MCC is one of the few programs that has 
systematically tested culturally-based materials (the math 
curriculum) and has produced positive results in favor of that 
curriculum. A study by Demmert and Towner noted that out 
of approximately 8,000 studies on culturally-based approaches 
to education, MCC was one of a few such programs to show 
statistically significant results. Further, the design of this 
study enables the project to understand the contribution of 
the MCC curriculum and the MCC pedagogical approach 
vs. the mainstream pedagogical approach, and vs. the 
curriculum in place (the regular curriculum). This work has 
direct implications for schooling in Alaska especially if the 
results of the forthcoming studies continue to show statistical 
significance when comparing MCC’s curriculum intervention 
to the curriculum in place. This work also has implications for 
15
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the	field	of	culturally-based	education,	and	to	the	larger	field	
of	educational	reform	in	the	state,	nation,	and	other	countries.	
Returning the Elders’ Gift: Systemic 
implementation of an effective culturally-based 




Math	 in	 a	 Cultural	 Context	 (MCC)	 is	 a	 long-term	
federally	funded	K-12	outreach	and	research	program.	It	has	
been	 continually	 funded	 through	 competitive	 grants	 from	
the National	 Science	 Foundation	 and	 the	US	Department	
of	 Education.	MCC	 has	 received	 two	 grants	 from	 the	US	
Department	of	Education.	
The	major	goals	of	Returning	the	Elders’	Gift	are	to:
•	 Improve	 the	 academic	 (math)	 performance	 of	
elementary	 school	 students,	 particularly	 Alaska	 Native	
students;
•	 Implement	MCC’s	curriculum	and	its	professional	
development	 component	 to	 increase	 teachers’	 math	












is	 to	 provide	 professional	 development	 training	 along	with	
MCC’s	 integrated	 math	 curriculum.	 To	 accomplish	 this	
MCC	holds	inservice	workshops	for	school	districts	interested	
in	using	MCC;	MCC	also	provides	professional	development	
workshops	 such	 as	 its	 Summer	Math	 Institute	 (SMI)	 and	
Teacher	 Leadership	 workshops,	 and	 offers	 “E-live”	 courses	
(online	courses).
progress
During	 2007–2008	 MCC/Returning	 the	 Gift	 worked	
with	 ten	 school	 districts.	 During	 this	 year,	 776	 students	
were	 directly	 affected	 by	 this	 grant,	meaning	 that	 teachers	
implemented	modules	and	students	were	tested.	There	were	
another	 100-plus	 students	 who	 received	 MCC/Returning	
the	Gift	 grant’s	 instruction	but	did	not	 test.	This	 is	 a	 total	
student	 impact	of	876	 students.	The	project	had	a	 total	of	
291	 participants	 (mostly	 teachers)	 at	 workshops.	 As	 well,	
MCC’s	data	continues	to	show	that	students	using	its	math	
curriculum	 continue	 to	 outperform	 students	 using	 their	
regular	curriculum.
impact
Results	 from	 this	 project’s	 ongoing	 testing	 of	 students	
in	 classes	 that	 use	 MCC’s	 supplemental	 curriculum	 show	
repeatedly	 that	 MCC’s	 second-grade	 curriculum	 series	 has	
a	 statistically	 significant	 advantage	 over	 the	 curriculum	 in	
place.	This	 is	particularly	meaningful	 since	repeated	studies	
have	more	credence	than	single	studies.	This	work	has	direct	
implications	 for	 assisting	Alaska’s	 schools,	 particularly	 rural	
school	 districts.	Most	 of	 the	 districts	 using	MCC	are	 rural	
and	noted	by	the	state	as	not	achieving	the	Adequate	Yearly	












Where	 do	 popular	 perceptions	 of	 Alaska	 come	 from?	




of	 Alaska	 as	 a	 wild,	 exotic	 land	 full	 of	 rustic	 sourdoughs,	
Eskimos,	 polar	 bears,	 and	 igloos.	 A	 remarkably	 consistent	
montage	of	Alaska	imagery	appears	today	on	a	national	scale	
through	 advertising,	 postcards,	 placemats,	 greeting	 cards,	
product	labels,	magazines,	television	shows,	and	films.
The	 strength	 and	 persistence	 of	 these	 images	 in	 the	
American	 psyche,	 however	 inaccurate,	 can	 significantly	
influence	national	 sentiments	 toward	many	 salient	political	
and	environmental	issues.	Debates	over	pipeline	development,	
snowmobile	 use,	 and	 oil	 exploration	 on	 federal	 lands	 in	
Alaska	can	be	highly	subject	to	American	public	perceptions,	














This	 study	 will	 help	 those	 who	 are	 trying	 to	 educate	
the	 public	 on	 Alaska	 political	 and	 environmental	 issues	 to	
assess	whether	accurate	perceptions	of	those	issues	are	being	










about	 climate	 change	 between	 the	 International	 Arctic	
Research	 Center	 and	 other	 science	 researchers,	 rural	
community	members,	 and	 teachers	 so	 that	 the	perspectives	
of	 each	 are	 shared;	 and	 to	 investigate	 how	 this	 approach	




The	 project	 approach	 has	 two	 strands.	 Scientists	 are	
working	 with	 village	 councils	 and	 community	 members	
in	 Tanana,	 Fort	 Yukon,	 and	 Chalkyitsik	 to	 develop	 an	
understanding	 of	 local	 perceptions	 of	 climate	 change	
observations	 and	 impacts	 in	 the	 middle	 Yukon	 River	
watershed.	 Fieldwork	 and	 meetings	 in	 these	 communities	
and in Fairbanks	will	serve	as	the	venue	for	these	discussions.	
Some	 meetings	 and	 interviews	 will	 be	 video	 and	 audio	
recorded,	produced	in	a	web-based	format	with	synchronized	






Second,	 the	 project	 will	 survey	 teachers	 statewide	






partnerships	 with	 science	 and	 social	 science	 researchers,	
educators,	community	members,	and	tribal	and	city	councils;	
(2)	preliminary	conversations	and	interviews	in	Tanana	and	
Fort	 Yukon;	 and	 (3)	 review	 of	 climate	 change	 education	
curriculum	 materials	 and	 drafting	 of	 a	 teacher	 survey.	 In	
Tanana,	 this	 work	 has	 taken	 the	 form	 of	 a	 diagram	 that	
captures	local	knowledge	and	uncertainty	as	well	as	capturing	
the	perceived	impacts	of	change	on	seasonal	activities.	Similar	
















purpose and approach 
Most	 climate	 models	 predict	 that	 high	 latitudes	 will	
experience	 a	much	 larger	 rise	 in	 temperature	 than	 the	 rest	






















interpretations	 of	 scenarios,	 and	 (3)	 detailed	metadata	 and	
explanations	 of	 the	 models	 (including	 assumptions	 and	
uncertainties)	that	describe	controls	over	projected	changes.
progress 
see following SNAP progress document
impact 
SNAP	 is	 a	 pragmatic	 plan	 to	 facilitate	 integration	 of	
the	University	 of	Alaska’s	world-class	 high-latitude	 research	
capabilities	and	deliver	timely	information	and	interpretation	
of	 climatic,	 ecological,	 and	 economic	 change	 to	 public	









vanguard	 of	 climate	 applications	 relevant	 to	 planning	 and	
policy.	
17






most	 concerned	 and	 affected.	 Interpretation,	 assessment	 of	
uncertainty,	and	outreach	to	stakeholders	are	central	 to	our	
purpose.	Strong	collaborations	have	been	forged	with	diverse	
partners	 whose	 interests	 range	 from	 economics	 to	 ecology	
and	from	a	single	community	 to	 the	whole	 state	of	Alaska.	
The	SNAP	team	is	currently	working	with	a	wide	range	of	
stakeholders,	 including	 borough	 governments,	 nonprofit	
organizations,	and	state	and	 federal	agencies.	We	also	work	
in	close	collaboration	with	other	University	of	Alaska	groups,	





Projects completed or in progress
SNAP	 and	 the	 Wilderness	 Society	 have	 completed	
projections	 for	 climate	 change	 in	 the	 Yukon	 Flats	 area.	








by	 region.	This	 project	 includes	 developing	 a	 dynamic	
data	server	and	public	world-wide-web	interface	linking	
currently	 available	 ecological	 data	 with	 downscaled	
climate	model	projections.
•	 Identifying	ecologically	 important	corridors	 and/
or	 barriers	 that	 will	 affect	 connectivity	 in	 the	 context	
of	climate	change.	The	goal	of	this	project	is	sustaining	








as	 part	 of	 the	 newly	 formed	 Climate	 Change	Task	 Force,	
which	 is	 planning	 for	 changes	 such	 as	 permafrost	 thaw,	
flooding,	growing	season	length,	and	moisture	balance,	and	
their	 effects	 on	 infrastructure,	 agriculture,	 ecosystems,	 and	
the	local	economy.
In	 partnership	 with	 Susan	Walker,	 a	 marine	 resources	
specialist	 and	 regional	 hydropower	 coordinator	 with	 the	






over	 the	observational	 record,	or	whether	 they	are	evidence	
of	 a	 potential	 regime	 shift	 associated	 with	 climate	 change.	
SNAP’s	 role	 is	 to	 provide	 long-term	 climate	 projections	
downscaled	 to	 the	 watersheds	 feeding	 pertinent	 reservoirs,	





The Nature	 Conservancy	 is	 working	 with	 SNAP	 to	
produce	 monthly-resolution	 spatially	 explicit	 historical	
climate	 data	 and	 modeled	 projections	 for	 Alaska	 and	 the	
Northwest	Territories,	Canada,	 as	well	 as	daily	 temperature	




The North	 Slope	 Borough	 plans	 to	 work	 with	 FWS,	
SNAP,	 and	 other	 partners	 to	 create	 a	 modeling	 tool	 that	
would	 help	 to	 predict	 the	 long-term	 cumulative	 impacts	
on	 the	North	 Slope	 in	 the	 context	 of	 climate	 change	 and	
expanding	natural	resources	development.	FWS	is	currently	
actively	seeking	funding	and	partners	for	this	project.
The	National	Park	Service	 is	 interested	 in	 investigating	





Individual	 cities,	 towns,	 and	 villages	 have	 expressed	




At	 the	 Alaska	 Conference	 of	Mayors	 we	 presented	 an	
overview	of	 SNAP’s	mission,	 projects,	 and	 capabilities	 to	 a	
diverse	audience.
We	 provided	 a	 brochure	 for	 the	 Alaska	 Municipal	
League	Communities	Conference	on	Climate	Change.	This	
document	 summarized	 projected	 statewide	 climate	 change	
impacts	 region	 by	 region,	 and	 included	 graphs	 specific	









we	 prepared	 climate	 graphs,	 PowerPoint	 presentations,	 and	
maps	 for	 Homer,	 Fairbanks,	 Petersburg,	 Sitka,	 Cordova,	












Wheeler,	 a	CES	 forestry	 specialist	with	 a	 strong	 interest	 in	
climate	change	issues,	in	developing	a	brochure	for	the	Alaska	
Municipal	League.
Our	 work	 with	 IPY	 personnel	 includes	 projects	 with	
Jessica Cherry	(IPY	post-doc	IARC)	and	Amy	Tidwell	(former	
IPY	 post-doc,	 now	 research	 faculty	 with	 INE	 Water	 and	










Huettman	 (Institute	of	Arctic	Biology	 [IAB])	 is	developing	
an	Alaska-specific	model	of	vegetation	and	biome	change	over	
the	next	 century,	which	will	be	used	 in	 corridor	modeling,	
Brad	Griffith	and	Dave	McGuire	(IAB,	Alaska	Department	
of	 Wildlife	 and	 Biology,	 and	 USGS)	 are	 working	 with	
SNAP	 data—in	 collaboration	 with	 Amalie	 Couvillion	 and	
Evie	Whitten	 of	 the	Nature	 Conservancy—regarding	 their	
modeling	of	climate	change	and	caribou	habitat.	
We	 helped	 organize	 a	 climate	 change	 teach-in	 on	 the	
UAF	campus	in	partnership	with	the	student-led	Sustainable	
Campus	Task	Force.	
Other information requests and activities
We	 provided	 basic	 information	 on	 SNAP	 model	
development	and	products	to	Carl	Markon	of	USGS.	
SNAP	met	with	Bill	Leighty,	representing	the	Millennium	
Institute,	 to	 discuss	 whether	 the	 institute’s	 T21	 model,	 if	
customized	by	the	institute	for	a	particular	Alaska	application	
and	 supplied	 with	 training	 by	 the	 Millennium	 Institute,	
would	be	a	useful	tool	for	composing	an	Alaska	Energy	Plan	
in	the	context	on	ongoing	climate	change.
SNAP	 serves	 in	 an	 advisory	 capacity	 for	 the	 Alaska	
Governor’s	Subcommittee	on	Climate	Change.
Spatially modeling the distribution of beef 






of	 animal	 interactions	 with	 their	 environment	 will	 allow	
producers	 to	 optimize	 feed	 rations	 and	 minimize	 adverse	
impacts	to	the	landscape.	
approach
Observational	 and	 tracking	 collar	 data	 of	 domestic	
livestock,	 beef	 cattle,	 and	 semidomestic	 livestock,	 reindeer,	
are	 analyzed	 using	 spatial/temporal	 techniques	 to	 develop	
parameters	 specific	 to	 high-latitude	 areas	 for	 use	 with	 the	
KRESS	predictive	modeling	program.
progress
Cattle	 activity	 patterns	 in	 other	 regions	 have	 been	
hypothesized	 to	 relate	 to	 factors	 such	 as	 day	 length	 and	
thermal	stress.	However,	our	analysis	indicates	that	cattle	in	
Alaska	show	similar	activity	patterns,	indicating	that	activities	
seem	 to	 be	 unaffected	 by	 day	 length.	Thermal	 stress	 has	 a	
spatial	effect	as	to	where	animals	rest	and	ruminate,	but	does	
not	 affect	 the	 timing	of	 their	 activities.	Data	 collection	 for	
a	 related	project	 studying	 the	 relationship	between	 thermal	
patterns	and	reindeer	calving	sites	on	the	Seward	Peninsula	has	
been	completed.	A	master’s-level	graduate	student	is	analyzing	
thermal	 data	 and	 correlations	 with	 landscape	 features.	 A	
predictive	model	is	being	tested	against	a	verification	dataset	






and	 environmental	 factors.	 The	 resulting	 strategies	 will	
benefit	local	consumers	by	fostering	further	development	of	
an	Alaska-based	meat	industry.
Remote sensing techniques for the study of 










From	 June	 through	 October,	 spectral	 data	 is	 acquired	
monthly,	 or	 as	weather	 permits,	 from	 an	 altitude	 of	 122m	
using	 a	 small,	 tethered,	 helium-filled	 blimp	 carrying	 two	
digital	cameras,	one	collecting	color	and	the	other	collecting	
19
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infrared	 imagery.	 Images	 from	 both	 cameras	 are	 processed	
to	create	four-band	spectral	imagery	which	is	then	subjected	
to	 unsupervised	 and	 supervised	 classification	 techniques	 to	
identify	targeted	species.	Photos	are	also	photogrammetrically	




Earlier	 analysis	 of	 spectral	 data	 indicated	 that	 white	 sweet	
clover	was	easiest	to	detect	using	visible-light	spectral	bands	




in	 color.	 Plants	 in	 their	 first	 year	 of	 growth	 remain	 green	
while	the	other	floodplain	vegetation	exhibits	a	color	change	
to	shades	of	red	or	yellow.	These	phenological	differences	are	
not	 strongly	 linked	 to	calendar	dates	but	are	dependent	on	
environmental	conditions.	This	year	we	focused	on	acquiring	
late-season	 imagery	 to	 better	 determine	 optimal	 timing	 for	
remote	 sensing	 imagery.	 Initial	analysis	 indicates	 that	white	
sweet	 clover	 does	 not	 readily	 invade	 intact	 ecosystems	 but	
relies	on	disturbance	factors,	predominantly	flooding	on	this	
site,	 to	 remove	 existing	 vegetation	 so	 plants	 can	 establish	






Land	 managers	 can	 effectively	 and	 cost-efficiently	 use	
remote	 sensing	 data	 to	 detect	 and	 monitor	 major	 sweet	
clover	infestations	if	the	data	is	supported	with	ground	based	
observations	to	detect	proper	phenological	stages	for	imaging.	
Remote	 sensing	 is	 unlikely	 to	 detect	 initial	 infestations	
of	 scattered	 small	 plants.	 A	 probability	 model	 will	 allow	
land	managers	 to	better	use	 scarce	 resources	 to	 combat	 the	
establishment	of	invasive	species	in	critical	habitats.
Cattle at the Matanuska Experiment Farm in Palmer, Alaska. Pioneer Peak is in the background.

















regions	 toward	 this	goal	of	 a	 sustainable	 industry,	 and	pro-
vides	insight	and	knowledge	benefiting	other	regions.	Alaska	
contributes	unique	cold-climate	 information	 to	agricultural	




Research	 includes	 exploration	 and	 development	 of	
new	 crops	 and	 alternative	 livestock	 suited	 to	 the	 unique	
demands	 and	 opportunities	 afforded	 by	 high	 latitudes;	
controlled	environment	and	greenhouse	production	systems;	






marketing,	 quality	 control,	 and	 acceptance	 of	 Alaska	
agricultural	 products;	 revegetation	 of	 disturbed	 lands	 and	
treatment	 of	 waste	 products	 in	 cold	 climates;	 and	 biomass	
analysis	and	treatment	for	biofuels.
high-lAtituDE AgRicultuRE REPoRtS:
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A mobile slaughter unit as a meat science laboratory 
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The	 purpose	 of	 this	 project	 is	 to	 learn	 management	
strategies	 for	 field	 grown	 fresh	 cut	 peonies	 to	 support	 the	
peony	cut	flower	industry	in	Alaska.
approach
Field	 plots	 were	 established	 from	 2001–2003	 at	 the	
Fairbanks	 Experiment	 Farm.	 Leaf	 samples	 were	 collected	
during	2007	and	2008	to	verify	the	identity	of	a	virus	affecting	
plants	obtained	from	an	Oregon	farm.	Soil	samples	were	also	
collected	 to	 learn	 if	 the	 transmission	 vector,	 Trichodorus 






into	 the	 boxes	 adjacent	 to	 the	 flower	 buds	 and	 resting	 on	
the	 stems.	 Control	 boxes	 had	 no	 packs.	 Thermocouples	
were	 inserted	 into	 the	 boxes	 next	 to	 the	 flowers	 and	 were	
compared	with	 sensors	outside	 the	box.	Boxes	were	held	at	
room	 temperature	 for	 48	 hours.	 Boxes	 of	 20	 flowers	 were	
sent	by	overnight	carrier	to	eight	locations	in	Lower	48	states.	
Recipients	returned	digital	photos	of	the	flowers	as	they	were	





is	 found	 on	 peonies	 growing	 in	 the	 Pacific	 Northwest.	 It	
is	 transmitted	 by	 a	 nematode,	Trichodorus	 sp.	 Soil	 samples	
showed	no	evidence	of	living	Trichodorus	nematodes	six	years	
after	 planting,	 although	 the	 pin	 nematode,	 Paratylenchus,	
occurred	 in	 numbers	 considered	 serious	 in	 Oregon	 mint	
fields.	The	pin	nematode	 is	not	known	to	cause	damage	to	
peonies.	
Studies	 with	 ice	 packs	 indicated	 that	 internal	 box	











within	 two	 hours	 of	 being	 placed	 in	 water	 and	 lasted	 an	
average	seven	days,	maximum	ten	days.	
impact
There	 are	 33	 Alaska	 peony	 growers	 statewide,	 13	 of	
whom	have	at	least	500	peonies	in	the	ground.	The	baseline	
information	 collected	 in	 these	 studies	 is	 critical	 to	 the	
identification	of	best	management	practices	for	Alaska	both	





M.A. Cronin, Milan Shipka;	M.D.	MacNeil	(USDA);	John 
Patton	(Purdue	Univ.)	
purpose
Feral cattle on Chirikof	Island,	Alaska,	have	an	uncertain	
ancestry.	 It	has	been	hypothesized	 they	are	descended	 from	
ancient	 Russian	 cattle.	 If	 so,	 they	 may	 represent	 a	 unique	
germ	 plasm	 genetic	 resource.	 However,	 modern	 European	





compared	 them	 with	 other	 breeds,	 including	 Alaska	 cattle	
at the Matanuska	Experiment	Farm	and	those	 from	private	




DNA	markers	 from	the	cattle	gene	map	 in	Chirikof	 Island	
cattle	 and	 from	 several	 other	 breeds.	We	 calculated	 genetic	






We	 have	 data	 from	 twenty-four	 Chirikof	 Island	 cattle	
and	from	ten	other	breeds.	Additional	samples	were	collected	
in	2006	from	the	university’s	cattle	herd	in	Palmer	and	Larry	
DeVilbiss’	 Gallaway	 cattle.	 DNA	 has	 been	 extracted	 from	
these	samples	and	they	will	be	analyzed	during	summer	2009	
at	the	ARS	lab	in	Miles	City,	Montana.	This	project	is	part	
of	 the	WERA	 001	Multistate	 Research	 Project:	 Beef	 cattle	
breeding	in	the	Western	Region.	
impact
Chirikof	 Island	 cattle	may	 represent	 a	 valuable	 genetic	
resource,	 either	 because	 of	 unique	 ancestry	 or	 because	 of	
the	selection	imposed	under	feral	conditions	on	the	isolated	
island.	The	data	may	affect	management	decisions	regarding	
use	 of	 the	 cattle	 on	 the	 island	 as	 a	 livestock	 resource,	 and	
whether	 to	 leave	 them	 on	 or	 remove	 them	 from	 Chirikof	
Island.	The	US	Department	of	Agriculture	 rare	breeds	 and	








of	domestic	 elk,	 and	 to	assess	genetic	variation	and	genetic	
components	of	performance	trait	variation	in	elk.	The	project	




quantitative	 trait	 loci	 in	 cattle	 to	 assess	 molecular	 genetic	




and	 wild	 elk	 was	 previously	 generated.	 A	 manuscript	 was	
prepared	 and	 submitted	 for	 publication	 to	 the	 Journal of 
Animal Science.
impact
We	 have	 established	 a	 genetic	 database	 for	 Alaska	
domestic	elk	and	begun	work	 similar	 to	 that	used	 to	assess	
the	 genetics	 of	 cattle	 performance	 traits.	This	 research	 and	
the	resulting	database	may	allow	use	of	molecular	genetics	in	
domestic	elk	selection	and	breeding	programs.
Fish bonemeal as a dietary supplement to 




A	 high-protein	 and	 mineral	 ration	 must	 be	 fed	 to	
farmed	reindeer	 in	 the	 summer	 to	 support	 rapid	growth	of	
muscle	 and	 antler	 tissue.	Various	 supplements	 can	 be	 used	










The	 animals	 fed	 a	 fish	 bonemeal	 diet	 had	 numerically	
greater	 intake	 rates,	 greater	weight	 gain,	 greater	 antler	 base	
circumference,	and	antler	beam	length	than	unsupplemented	
animals;	 however,	 the	 differences	 were	 not	 statistically	
significant.
impact 
Farmed	 reindeer	 will	 readily	 consume	 rations	
supplemented	 with	 fish	 byproducts.	 Although	 there	 was	
limited	 improvement	 in	 reindeer	 performance	 through	
supplementation	in	this	study,	gains	may	be	greater	in	animal	
production	 settings	 where	 the	 standard	 ration	 is	 of	 lower	
quality	(protein	and	mineral	concentration).
Meat science workshop in Nome, Alaska
Greg Finstad 
purpose
Many	 people	 are	 harvesting	 animals	 in	 Alaska	 with	
limited	 knowledge	 on	 techniques	 to	 ensure	 the	 safety,	
wholesomeness,	and	optimum	eating	qualities	of	the	meat.
approach
An	 animal	 harvesting	 and	 meat	 cutting	 workshop	




and	 cooking	 recommendations	 for	 each	 species	 were	





cut	 according	 to	 its	final	preparation	 such	 as	 steaks,	 roasts,	
stew,	or	ground	meat.	
progress
There	 is	 widespread	 interest	 across	 Alaska	 in	 the	
proper	harvesting	and	processing	of	 local	meat	resources.	A	




Harvesting	 and	 processing	 of	 local	 meat	 resources	 are	
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A mobile slaughter unit as a meat science 






of	 meat	 production	 courses	 in	 the	 High	 Latitude	 Range	
Management	certificate	program	at	the	Northwest	Campus.
approach
An	 MSU	 was	 designed	 with	 increased	 floor	 space	 to	
accommodate	 on-site	 observation	 and	 hands-on	 training	




The	MSU	 has	 been	 completed	 and	 will	 be	 barged	 to	
Nome	to	support	courses	in	fall	2009.
impact
The	 meat	 science	 laboratory	 will	 enhance	 economic	
opportunities	for	development	of	renewable	resources,	support	
careers	 in	meat	 sciences	 and	natural	 resource	management,	
and	 provide	 instruction	 in	 product	 handling,	 packaging,	
marketing,	 and	 sales.	This	 laboratory	will	 be	 a	 critical	 link	
that	 integrates	 a	 local	 educational	 platform	 with	 animal	
production	research,	and	provides	the	regional	economy	with	
a	highly	marketable	product.	An	offshoot	benefit	of	the	MSU	
will	 be	 that	 it	 will	 provide	 the	 only	 university-level	 meat	
production	instruction	in	Alaska.
Reindeer genetics
M.A. Cronin, Milan Shipka, Greg Finstad, Jan Rowell;	
M.D.	MacNeil	(USDA);	J.C.	Patton	(Purdue	Univ.)	
purpose
We	 sought	 to	 develop	 methods	 for	 molecular	 genetic	





We	 are	 emulating	 the	 USDA	 research	 program	 for	











The	 project	 will	 provide	 information	 for	 reindeer	
husbandry	 selection	 and	 breeding	 programs	 in	 Alaska.	
Parents	of	 calves	 can	be	 identified,	which	will	 aid	 in	open-
range	management.	In	the	long	term,	this	will	contribute	to	
more	efficient	reindeer	production.	
Preliminary investigation into reindeer infertility
M.P. Shipka, J.E. Rowell, G.L. Finstad
purpose
Six	 female	reindeer	(between	the	ages	of	five	and	seven	
years)	 from	 the	Reindeer	Research	Program	were	 identified	
as	having	poor	 reproductive	histories.	All	 females	had	been	




Four	 of	 the	 original	 six	 females	 remain,	 three	 that	
conceived	 to	 the	 synchronized	 estrous,	 producing	 two	 live	
calves	 and	 one	 stillbirth	 (with	 anatomical	 defects)	 and	 one	





Zero	 out	 of	 four	 reindeer	 cows	 produced	 live	 calves	
during	spring	of	2009	following	a	breeding	season	that	did	
not include estrous	 synchronization.	 This	 is	 considerably	
fewer	successful	pregnancies	compared	to	spring	2008	calving	
histories	 of	 these	 cows	 following	 the	 breeding	 season	 that	
included	estrous	synchronization.
impact
This	 project	 provides	 observational	 information	
indicating	 that	 estrous	 synchronization	 may	 increase	 the	
likelihood	of	conception	and	successful	birth	of	live	calves	in	
some reindeer	cows	with	poor	reproductive	histories.	Based	
on	 this	 study,	 the	UAF	Reindeer	 Research	 Program	 at	 the	
Agricultural	&	 Forestry	 Experiment	 Station	 now	 considers	
estrous	 synchronization	 a	 viable	 tool	 for	 management	 of	
reindeer	 cows	 with	 life	 histories	 marked	 by	 reproductive	
failure.	 Estrous	 synchronization	 provides	 an	 opportunity	
to	 increase	 profitability	 for	 herd	 owners	 by	 increasing	 the	
number	of	reindeer	cows	that	produce	calves	each	year.




The	 cost	 of	 imported	 feed	 is	 a	 major	 factor	 in	 the	
profitability	 of	 livestock	 operations	 in	 Alaska.	 Domestic	
reindeer	require	a	high	energy	and	protein	diet	during	summer,	
which	is	usually	provided	by	a	milled	ration	containing	cereal	









In	 this	 study	 we	 compared	 the	 effects	 of	 two	 pasture 
grasses	typically	grown	in	Alaska, (Bromus inermis) (smooth 


















Reindeer	 producers	 can	 now	 reduce	 feeding	 costs	 by	
running	 their	 animals	 on	 summer	 pasture,	 but	 can	 also	
influence	milk	composition	and	production	by	the	variety	of	
grass	making	up	the	pasture.	
Supplemental feeding of reindeer in enclosures 





Free-ranging	 reindeer	 were	 moved	 into	 an	 enclosure	 and	
their	 diet	 converted	 from	natural	 forage	 to	 a	milled	 ration	










enclosed	 animals	 and	 created	 intra-cohort	 competition	 for	
space	 and	 food.	The	 Reindeer	 Research	 Program	 provided	
information	 and	 consultation	 to	 the	 herder	 as	 he	 shifted	
management	to	more	intensive	husbandry	techniques.
progress
Reindeer	 herders	 traditionally	 practicing	 extensive	
management	 are	 now	 learning	 and	 adopting	 new	 intensive	
husbandry	techniques.
Reindeer cow and calf at the Fairbanks Experiment Farm.
—photo by NaNcy tarNai
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impact
Reindeer	 herders	 now	 have	more	management	 options	
available	 to	 them	 to	 better	 respond	 to	 environmental	 and	
market	events.	
biofuels & biomass








This	 multi-state,	 collaborative	 project	 is	 designed	 to	
produce	 low	 NOx	 emission	 biodiesel	 from	 tropical	 plants	
that	 grow	 in	 the	Pacific	 Islands	 and	Hawaii,	 as	 a	means	of	
developing	 a	 sustainable	 and	 environmentally	 friendly	
fuel	 source	 that	 can	 help	 offset	 petroleum-based	 fuel	 and	
emissions.	Selected	plants	include	jathropa	and	coconut.
approach


















like	 Alaska,	 rely	 on	 imported	 fuels.	The	 development	 of	 a	
cleaner	biodiesel	 that	 can	be	used	 to	offset	 their	diesel	use,	
such	as	in	outdoor	motors,	is	a	benefit.	The	research	may	be	a	
catalyst	for	promoting	a	secondary	industry,	in	the	planting,	
growing,	 managing,	 harvesting,	 and	 processing	 of	 the	 oil	
species	studied.
Potential perennial lignocellulosic energy crops 
for Alaska






trees/shrubs,	 perennial	 grasses,	 and	 perennial	 forbs	 as	
potential	bio-energy	crops	for	Alaska	and	to	determine	best	
management	 practices	 for	 efficiently	 producing	 bio-energy	
crops.
approach
We	used	 dormant	 cuttings	 to	 establish	 replicated	 plots	
of	 three	 native	 Alaska	 woody	 species	 (feltleaf	 willow,	 Salix 
alaxensis;	Pacific	willow,	Salix lasiandra;	 and	balsam	poplar,	
Populus balsamifera) at Fairbanks	 in	 2008.	 A	 similar	 study	
was	 established	 by	 a	 cooperator	 (Alaska	 Plant	 Materials	
Center)	in	Palmer.	In	addition,	10	woody	species,	including	









(Elymus trachycaulus)	 were	 managed	 under	 three	 nitrogen	
fertilizer	rates	(0,	50,	100	kg	N/ha)	and	three	harvest	regimes	







nitrogen	 rate,	 smooth	 bromegrass	 produced	 10,590	 kg	
dry	 matter	 per	 ha	 compared	 to	 6,938	 kg/ha	 for	 hairgrass	
and	 6,060	 kg/ha	 for	 slender	 wheatgrass.	However,	 smooth	
bromegrass	had	much	higher	water	content	at	harvest	 than	
did	the	native	grasses,	and	this	would	reduce	its	energy	value.	








Since	results	are	from	only	a	single	year’s	data,	 it	 is	 too	
early	to	draw	conclusions	from	this	study.	Expected	impacts	
include	 provision	 of	 management	 information	 for	 farmers	
and	communities	wishing	to	grow	biomass	crops	for	energy	
use	in	Alaska.
Establishment and evaluation of native willows, 
alder, and cottonwoods for biomass production
Norman Harris, Steve Sparrow, Andy Soria;	Peggy	Hunt	
(Alaska	DNR)
purpose
This	 project	 is	 designed	 to	 determine	 the	 feasibility	











accumulation.	 Imagery,	 using	 our	 small,	 tethered,	 helium-
filled	blimp	carrying	two	digital	cameras,	will	be	acquired	of	
existing	plots	containing	thirty-year-old	trees	at	the	PMC	to	




Using	 funds	 generated	 from	 a	 Matanuska-Susitna	
Borough	 special	 grant,	 plots	 were	 established	 at	 the	 PMC	







The	 production	 of	 biomass	 will	 allow	 Alaskans	 to	
develop	a	renewable	source	of	biomass	for	energy	production	
and	bioproduct	applications.	This	will	allow	people	to	wean	
themselves	 from	 expensive,	 nonrenewable	 energy	 sources	
and	 allow	 them	 to	have	 greater	 control	 of	 some	necessities	
required	for	life	in	Alaska.
controlled environment production




Bell	 pepper	 and	 eggplant	 are	 warm-season	 crops,	 and	
techniques	 moderating	 the	 environment	 are	 essential	 for	
growth	 and	 production	 during	 marginal	 field	 seasons.	
Greenhouse	 and	 high	 tunnel	 covering	 materials	 have	 now	




were	 evaluated	 in	 the	 field	 and	 in	 high	 tunnels	 using	 the	
covering	materials	K50	Clear,	K50	IR/AC,	and	KoolLite380	
from	Klerks	Plastic	Product	Manufacturing	(Richburg,	South	
Carolina),	 and	 Solatrol	 (Visqueen	 GCF	 925C9,	 British	




the	 Japanese	 type	 Mangan,	 with	 glossy	 dark	 purple	 fruits	
averaging	4	inches	long	and	2	inches	wide.	
progress/result
Above-normal	 precipitation	 and	 cool	 temperatures	










and	 conserve	 energy	 during	 cold	 nights.	 The	 temperature	
pattern	 in	 the	K50	 IR/AC	covered	 tunnel	 compared	 to	 the	
commonly	 used	 greenhouse	 covering	 K50	 Clear	 showed	
slightly	warmer	temperatures	during	cool	nights.	The	eggplant	
Mangan	also	responded	with	the	highest	yield	in	the	structure	





These	 results	 suggest	 high	 tunnels	 are	 beneficial	 for	
producing	 bell	 peppers	 and	 eggplant.	 The	 warmer	 night	
temperatures	 under	 the	 K50	 IR/AC	material	 are	 especially	
favorable	for	warm-season	crops.	




This	 study	 was	 initiated	 to	 evaluate	 light	 emitting	
diodes	 (LEDs)	 as	 a	 source	 of	 supplemental	 lighting	 for	
greenhouse	 crops.	 LEDs	 require	 less	 energy	 than	 current	





LED	 lamps	 with	 red	 (660	 nm)	 and	 blue	 (450	 nm)	
diodes	in	the	ratio	9	(red)	to	1	(blue)	were	used	for	the	study.	
The	red	and	blue	LEDs	provide	concentrated	 light	at	peak	









although	 in	 relation	 to	 the	 light	 intensity	 photosynthesis	








greenhouse	 crops	 at	 high	 latitudes.	 Additional	 studies	 are	
necessary	 to	 specifically	 determine	 plant	 development	 and	
flowering	in	various	greenhouse	crops	under	LED	lighting.







In	 a	 collaborative	 partnership	 with	 the	 Chena	 Hot	






are	 given	 daily	 throughout	 the	 year	 at	Chena	Hot	 Springs	
Resort	and	during	the	summer	at	Pike’s.
progress/result
The	 educational	 programs	 on	 the	 operation	 of	 the	
geothermal	 greenhouse	 at	 Chena	 Hot	 Springs	 Resort	 are	
conducted	several	 times	a	day	and	are	well	attended.	These	
guided	 tours	 have	 participants	 from	 the	 local	 population,	
visitors	from	various	parts	of	Alaska,	and	tourists	from	all	over	
the	world.	Open	to	the	public,	daily	formal	and	self-guided	
instructional	 tours	 at	 Pike’s	 illustrate	 commonly	 used	 crop	




The	 Chena	 Hot	 Springs	 and	 Pike’s	 greenhouses,	 in	
collaboration	 with	 UAF	 and	 SNRAS,	 also	 offer	 training	
and	 summer	 job	 opportunities	 for	 high	 school	 FFA	 and	
college	 students.	 At	 Pike’s,	 in	 addition	 to	 taking	 care	 of	
the	 greenhouse	 and	 the	 grounds,	 the	 students	 provide	 the	
daily	 educational	 programs	 and	 answer	 questions	 related	
to	 greenhouse	 production,	 agriculture	 in	 Alaska,	 and	 their	
summer	employment	experience.	
impact
Opportunity	 to	 view	 practical	 applications	 stimulates	
interest	 and	 encourages	 Alaskans	 to	 develop	 greenhouse	
projects	 for	 production	 and	 education.	 Practical	 hands-on	
training	 prepares	 students	 for	 successful	 careers	 following	
high	 school	 and	 college.	 These	 partnerships	 also	 offer	






Cool	 temperatures	 are	 sometimes	 used	 for	 prompting	
flowering	 of	 primroses	 (primula).	The	 response	 in	 recently	
released	 selections	 of	 primrose	 to	 cool	 temperatures	 is	 not	
well	known.	
approach
The	 commercially	 available	 primrose	 Orion	 was	 used	
for	the	study.	Seven-week-old	seedlings	were	placed	at	40°F	
for	two	weeks	and	then	transferred	to	a	greenhouse	kept	at	





The	plants	kept	 in	 the	greenhouse	flowered	 seven	days	
earlier	from	seeding	than	those	exposed	to	cold	for	two	weeks.	
If	the	cold	period	is	considered	a	holding	phase	with	limited	
growth	 and	 development,	 time	 required	 in	 the	 greenhouse	
was	 one	 week	 less	 for	 plants	 exposed	 to	 chilling.	 Keeping	




to	 climatic	 conditions	 is	 useful	 for	 efficient	 greenhouse	
production,	particularly	as	energy	costs	are	high	and	efficient	
use	of	heated	greenhouse	space	is	essential.	
Direct seeding and transplanting snap beans
Meriam Karlsson,	Jeff	Werner
purpose
Transplanted	 seedlings	were	 compared	 to	 direct	 seeded	





were	direct	 seeded	or	 transplanted	 in	high	 tunnels	 and	 the	
adjacent	 field	 on	 June	 5,	 2008.	The	 transplants	 were	 nine	
days	 old	 at	 planting.	Gold	Rush	 is	 a	 yellow	wax-type	 snap 
bean	while	Concesa,	Provider,	and	Stayton	are	green	beans.	
Provider,	 a	 proven	 snap	 bean	 cultivar	 for	 Alaska,	 produces	
larger	diameter	beans	than	Concesa	and	Stayton.	The	slender	




Below	 average	 temperatures	 and	 above	 normal	
precipitation	 resulted	 in	 poor	 2008	 growing	 conditions.	
Harvest	 was	 delayed	 for	 direct	 seeded	 beans	 by	 two	weeks	
compared	 to	 transplanted	 beans.	 The	 transplants	 also	
outperformed	 all	 seeded	 crops	 independent	 of	 growing	









For	 producing	 snap	 beans	 under	 high	 latitude	 field	
conditions,	 high	 tunnels	 are	 favorable.	 Transplanting,	
although	more	 labor	 intensive,	 is	 recommended	 for	 earlier,	
more	reliable,	and	higher	yields.	In	areas	with	upscale	gourmet	
markets,	producing	high	quality	slender	and	shiny	Concesa	
beans	 using	 high	 tunnels	 is	 worth	 considering	 despite	 the	
more	restricted	yields.




High	 tunnels	 offer	 opportunities	 to	 increase	 yield,	
improve	 quality,	 and	 extend	 the	 field	 season	 for	 specialty	
crops.	Under	northern	conditions	with	naturally	extreme	day	
lengths	 and	 short	 seasons,	 high	 tunnels	 covered	with	 non-






























recommended	 for	 uninterrupted	 high	 quality	 production	
throughout	the	field	season.
Short days before transplanting sunflowers
Meriam Karlsson,	Jeff	Werner
purpose
Six	 sunflower	 selections	 in	 the	 ProCut	 series	 along	
with	 Sunbright	 and	 Sunbright	 Supreme	were	 evaluated	 for	
flowering	under	field	and	high	tunnel	conditions.
approach
The	 sunflowers	 were	 seeded	 in	 a	 greenhouse	 and	





the	 fields.	A	 corresponding	 group	 developed	 under	 natural	
day	lengths.	
progress/result
Although	 the	 2008	 season	 averaged	 below	 normal	
temperatures	 and	 above	 normal	 precipitation,	 there	 were	
only	 small	 non-significant	 differences	 between	 the	 field	
and	high	tunnel	environments.	The	cultivars	 in	the	ProCut	













except	 for	 ProCut	 Yellow	 Lite	 at	 11	 inches.	 Plant	 height	
and	number	of	leaves	decreased	with	the	faster	flowering	for	
Sunbright	 and	 Sunbright	 Supreme.	 Flower	 diameter	 after	





field crops & field management
Selection, variety testing, and evaluation of 
cultural practices for alternative agronomic 
crops for Alaska
Robert	M.	Van	Veldhuizen,	Mingchu Zhang, Stephen D. 
Sparrow
purpose
This	 ongoing	 research	 provides	 a	 yearly	 update	 of	
information	 on	 new	 and	 better	 adapted	 agronomic	 crop	
varieties	 (small	 grains	 and	 oilseeds)	 and	 their	 response	 to	
dryland	farming	conditions	and	harvest	methods	at	Fairbanks,	
29





6-row	 feed	 barley,	 6-row	hulless	 barley	 selections,	 hard	 red	
spring	wheat,	and	oilseeds	including	Polish	canola,	Argentine	
canola,	hybrid	canola,	Oriental	and	brown	mustards,	yellow	










Summer	 growing	 conditions	 at	 all	 three	 locations	were	
significantly	 colder	 and	 wetter	 compared	 with	 the	 long-










cross	 was	 made	 in	 2008.	 This	 selection	 performed	 better	
than	 the	 standard	 hulless	 barley,	 Thual.	 Average	 maturity	
occurred	about	one	to	two	days	earlier	than	Thual,	 lodging	
was	 20	 percent	 better,	 and	hulless	 seed	 characteristics	were	
greater	 than	 95	 percent	 at	 all	 three	 locations.	 Cooperative	
research	 on	 the	milling	 and	baking	 characteristics	with	 the	
UAF	Cooperative	Extension	Service	 assisted	 in	making	 the	
final	selection	for	release	as	‘Sunshine’	hulless	barley	in	2009.	
Hard	 red	 spring	 wheat	 varieties	 were	 significantly	 later	 in	
maturity	so	that	they	did	not	reach	a	ripe	enough	condition	
for	 harvest.	As	 a	 result,	 plots	 at	 all	 locations	were	 lost	 due	
to	bird	predation	before	they	could	be	harvested.	Argentine	
canola,	 hybrid	 canola,	 mustard,	 and	 camelina	 yields	 were	





and	dry	enough	 for	 seeding	all	other	crops.	This	 shortened	
flowering	 and	maturity	 dates	 compared	 with	 direct	 seeded	
crops.	However,	average	yields	were	much	lower	than	directed	
seeded.	There	 were	 no	 oilseed	 trials	 planted	 at	 the	 Palmer	
location.	The	 dwarf,	 open-pollinated	 Sunwheat	 yields	were	






with	 an	 increase	 in	 yields	 and	 a	decrease	 in	high	moisture,	
green	 seed.	The	 three	methods	 included	 direct	 combining,	
spraying	 with	 a	 glyphosphate	 herbicide	 (Roundup)	 to	 kill	
everything	two	weeks	prior	to	combining,	and	pushing	with	
a	tool	bar	six	to	eight	inches	off	the	ground	to	crimp	the	main	





yields	 and	 7	 percent	 green	 seed.	 The	 worst	 method	 was	





highest	 yields.	Continued	 research	 into	 fertilizer	 carry-over	
will	be	conducted	in	2009	at	all	locations.
impact




oilseed	 varieties,	 and	 fall	 planting	 of	 camelina	 and	 winter	
grains	will	continue.
the effect of forage variety on haylage quality 




to	 produce	 good	 quality	 hay	 in	 southcentral	 Alaska.	 The	






Different	 types	 of	 forage	 are	 harvested	 at	 two	 times	
during	 the	 summer.	 Haylage	 is	 baled	 using	 two	 different	
colors	 of	 plastic	 wrap	 with	 or	 without	 preservative.	 Self-
recording	thermistors	are	inserted	into	the	bales.	At	the	end	









graduate	 student	 is	 analyzing	haylage	 samples	 to	determine	
treatment	 effects.	 A	 predictive	 harvest	 model	 based	 on	
30
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vegetation	 indices	 created	 from	 remotely	 sensed	 imagery	




Haylage	 can	 supply	 a	 high-quality	 feed	 that	will	 foster	





Field production of bulb onions
Jeffrey	Werner,	Meriam Karlsson
purpose
Day	 length	 and	 temperature	 control	 the	 formation	 of	











The	 productivity	 among	 the	 studied	 cultivars	 varied	
significantly	 but	 remained	 high	 despite	 a	 season	 of	 above-
average	 precipitation	 and	 below-average	 temperatures.	The	
highest	yield	of	yellow	onions	was	 recorded	 for	Ailsa	Craig	
at	 35	ounces	per	 square	 foot.	Walla	Walla	 also	had	 a	 good	
harvest	per	square	foot	of	27	ounces	followed	by	yellow	Sweet	
Spanish	 (20	 ounces)	 and	 First	 Edition	 (11	 ounces).	 The	




The	 results	 suggest	 good	 harvests	 of	 yellow,	 red,	 and	
white	bulb	onions	may	be	achieved	at	high	latitudes	through	
careful	selection	of	cultivars.
Growing potatoes in the tanana Valley
Jeffrey	Werner,	Meriam Karlsson
purpose
The	productivity	of	 twelve	potato	 cultivars	 suitable	 for	
the Fairbanks	area	was	documented	in	field	trials.	
approach
The	 seed	 potatoes	 were	 cut	 and	 planted	 on	 June	 4	
with	 harvest	 on	 September	 20,	 2008.	The	 twelve	 cultivars	
of	 potatoes	 included	 All	 Blue,	 All	 Red,	 CalWhite,	 Caribe,	
French	 Fingerling,	 German	 Butterball,	 Magic	 Molly,	
NorDonna,	 Shepody,	 Swedish	 Peanut,	 Yellow	 Finn,	 and	
Yukon	Gold.	These	selections	represent	a	wide	range	of	tuber	
size,	properties,	skin	and	flesh	colors.	For	instance	NorDonna,	





potatoes	 for	 baking	 and	 frying.	German	Butterball,	 Yellow	
Finn,	and	Yukon	Gold	have	yellow	flesh	with	light	skin.	The	
colored	potatoes	All	Red	with	red	skin	and	pale	pink	flesh,	
Magic	Molly	with	 smooth	dark	 purple	 skin	 and	flesh,	 and	
All	Blue	with	dark	blue	skin	and	flesh,	add	color	to	any	dish.	
Fingerling	potatoes	 have	 small	 irregularly	 shaped	 elongated	
tubers	and	were	represented	here	with	the	white-fleshed,	red-





closely	 at	 27.9	 lbs.	 Shepody	 and	 All	 Blue	 produced	 more	




of	 3.4	 ounces	 and	 tubers	 of	 both	Magic	Molly	 and	Yellow	
Finn	 averaged	 3.9	 ounces.	 Swedish	 Peanut	 had	 1.4-ounce	









Photosynthetic rate in snap bean and corn
Meriam Karlsson,	Jeffrey	Werner
purpose
















to 6 am,	 net	 photosynthesis	 dropped	 close	 to	 zero	 in	 both	
beans	and	corn	despite	the	ongoing	summer	light.	
31
AFES Pub. No. MP 2009-11 fysnras@uaf.edu • 907.474.7083
impact
The	results	suggest	photosynthesis	under	field	conditions	
vary	 through	the	day	with	 lower	or	no	net	gain	during	 the	
conventional	night	period	despite	 existing	 light.	Additional	
studies	 are	 necessary	 to	 map	 rates	 of	 photosynthesis	 in	
commonly	grown	crops	through	the	day	and	throughout	the	
Alaska	field	season.
pest & disease control
Arctic and subarctic plant genetic resources 





Agricultural	 development	 in	 circumpolar	 regions	
depends	upon	the	availability	of	a	broad	genetic	base	of	plant	
cultivars	adapted	to	long	day,	short	season,	and	cool	climate	
conditions.	The	 biological	 properties	 of	most	 high-latitude	
native	plant	and	crop	species	are	poorly	understood,	especially	
in	 plant	 hardiness	 zones	 not	 found	 in	 the	 conterminous	
US.	 Characterizations	 of	 germplasm	 and	 subsequent	
documentation	of	data	are	critical	for	germplasm	management	
and	 utilization,	 and	 the	 development	 of	 new	 crops	 for	
northern	latitudes.	There	is	a	need	for	increased	research	to	
improve	management	of	 arctic/subarctic	 germplasm	and	 to	
understand disease	 etiologies,	 host-pathogen	 interactions,	
and	 disease	 vector	 relationships.	 The	 goals	 of	 this	 project	
are	 to	 conserve,	 evaluate,	 and	 distribute	 a	 broad	 spectrum	
of	genetic	 resources	of	plants	adapted	 to	 short	cool	 seasons	
and	a	long	photoperiod,	to	generate	and	manage	associated	
information,	 and	 to	 provide	 a	 scientific	 base	 for	 its	 use	 in	
research	and	crop	improvement.	
approach
The	 USDA/ARS/National	 Plant	 Germplasm	 System	
(NPGS)	is	responsible	for	maintaining	a	diverse	collection	of	
plant	genetic	material	in	the	US.	The	Subarctic	Agricultural	
Research	Unit	 is	 the	 primary	US	 location	 for	 preservation	
of	 plant	 germplasm	 important	 as	 food,	 feed,	 medicine,	
land	 reclamation,	 and	 site	 remediation	 in	 arctic/subarctic	
zones.	This	 project	 is	 the	 only	 ARS	 plant	 genetic	 resource	
conservation	unit	in	the	circumpolar	region.	The	germplasm	
collection	in	Palmer	maintains	approximately	400	accessions.	
Research	 projects	 on	 targeted	 plant	 species	 include,	 but	
are not limited to: Rheum, Carex, Juncus, Calamagrostis, 
Deschampsia,	and	Angelica	spp.	Other	species	such	as	potato,	




•	 Conserve	 and	 regenerate	 priority	 crops,	 crop	




•	 Strategically	 expand	 the	 genetic	 diversity	 in	
genebank	collections	and	improve	associated	information	
for	priority	genetic	resources	of	crops,	crop	varieties,	and	
native	 plant	 genetic	 resources	 adapted	 to	 circumpolar	
and	other	high	latitude	regions.
•	 Strategically	 characterize	 (“genotype”)	 and	
evaluate	(“phenotype”)	priority	Rheum, Deschampsia, and 
other	 selected	 genetic	 resources	 for	molecular	markers,	
morphological	 descriptors,	 and	 key	 agronomic	 or	
horticultural	traits.
•	 Elucidate	the	effects	of	key	associated	insects and 








completed.	 Information	 has	 been	 updated	 on	 the	Genetic 




We	 completed	 germination	 testing	 for	 the	 SARU	
germplasm	 collection.	The	 seeds	 of	 species	 such	 as	Carex, 
Juncus,	and	Calimagrostis	have	been	in	storage	for	many	years	
subsequent	 to	 their	 transfer	 to	 Alaska	 and	 seed	 health	was	
known	to	be	compromised.	Germination	testing	was	carried	
out.	Knowledge	of	the	status	of	the	collection	is	 imperative	






to	 stabilize	 disturbed	 areas,	 including	 metal	 contaminated	
sites.	It	also	represents	a	genus	with	circumpolar	distribution	
at	 both	 poles.	 To	 access	 the	 completeness	 of	 the	 NPGS	
collection	it	 is	first	necessary	to	determine	the	phylogenetic	




Amplified	 fragment	 length	 polymorphisms	 previously	





Phenotypic	 descriptors	 for	 Rheum	 were	 incorporated	
into	 GRIN.	 A	 total	 of	 26	 morphological	 descriptors	 were	








were	 uploaded	 into	 the	 GRIN	 system.	 Digital	 imagery	
of	 collection	 accessions	 provides	 a	 means	 to	 document	









Legumes	 are	 being	 grown	 in	 collaboration	 with	 the	
Plant	 Germplasm	 Introduction	 and	Testing	 Research	 Unit	
in Pullman,	Washington.	 Two	 hundred	 and	 85	 accessions	




ARS	 sampled	 rhubarb	 from	 the	 germplasm	 collection	
for	 potyvirus	 detection,	 and	 more	 precisely	 for	 species	
identification	such	as	turnip	mosaic	virus.	We	initiated	potato	
and carrot	sampling	for	Angelica	virus	Y	(AnVY)	detection.	
We	 initiated	 large	 scale	 purification	 for	 AnVY	 antiserum	
production.	 We	 continued	 sampling	 barley/grasses/oats	
plant	 species	 for	 Barley/Cereal	 yellow	 dwarf	 virus	 strains.	




Several	 native	 larkspur	 plants	 in	 an	 ornamental	 garden	
were	 severely	 stunted	with	discolored	 leaves.	The	pathogen	
responsible	for	the	disease	was	determined	to	be	a	new	plant	
virus,	classified	with	the	potyviruses,	and	tentatively	named	




We	 initiated	 sampling	 Agropyron	 species	 to	 identify	
possible	insects	affecting	seed	set.	
RhuBARB APhiDS
The	 insect	 fauna	 associated	 to	 Rheum species is little 
known	 and	 there	 is	 no	 consensus	 on	 the	 aphid	 species	
associated	with	this	plant.	This	work	was	initiated	to	identify	













We	 seek	 to	 enhance	 productivity,	 profitability,	 and	
environmental	 quality	 of	 Alaska’s	 farming	 industry	 and	
natural	resource	areas	by	reducing	threats	posed	by	invasive	
insect	 pests,	 weeds,	 and	 pathogens	 through	 research	 and	
technology	transfer	resulting	in	the	introduction	of	new	and	
innovative	 Integrated	 Pest	 Management	 (IPM)	 strategies.	
We	 are	 developing	 IPM	 applications	 suitable	 to	 northern	
latitudes	 that	 support	 viable	 crop	 and	 nursery	 production	
systems	and	 the	 sustainability	of	natural	 resource	areas.	We	
are	 also	 developing	 IPM	 systems	 incorporating	 biologically	
based	 control,	 host	 resistance,	 cultural	 control,	 resistance	
management,	 and	 application	 technology	 for	 the	 control	
and	 suppression	of	major	 insect,	 pathogen,	 and	weed	pests	
affecting	field,	vegetable,	 and	horticultural	 crops,	 as	well	 as	
rangeland	ecosystems	in	the	Delta	Junction	region	and	other	
areas	of	Alaska.	
approach, progress, and impact
PotAto gERMPlASM
We	 are	 conducting	 replicated	 laboratory	 and	 field	
trials	 that	 are	 designed	 to	 introduce	 and	 evaluate	 potato	
germplasm	 for	 resistance	 to	 viral	 diseases	 and	 adaptability	




the	 development	 of	 viral	 diseases	 in	 potato	 fields.	There	 is	
a	need	 for	 increased	 research	 to	evaluate	potatoes	grown	 in	
northern	climates,	particularly	in	developing	virus-free	potato	
germplasm.	Virus-free	potatoes	will	 allow	potato producers 
in	Alaska	and	other	northern	states	to	increase	export	trade	
with	Pacific	Rim	countries.	An	environmentally	 sound	and	
safe	method	 to	 reduce	 loss	 due	 to	 viral	 disease	 infection	 is	
needed.	To	 remain	 competitive	 in	Alaska	 varieties	must	 be	
virus	resistant.
PotAtoES AND lEAFhoPPERS
We	 identified	 problems	 for	 seed	 potato	 exports.	



















continue studies on aphids	in	potato	fields	in	Alaska	and	have	
initiated studies on insects	associated	with	peonies	in	Alaska.	
iNvASivE wEEDS
Exotic	weeds	come	to	Alaska	in	hay	and	straw.	Prevention	
of	 new	 introductions	 of	 invasive	 plants	 is	 the	 most	 cost-
effective	way	to	combat	the	deleterious	effects	of	these	plants	
on	 agriculture.	The	 exotic	weeds	 arriving	 in	 hay	 and	 straw	




Bird	 vetch	 does	 not	 like	 moss.	 The	 distributions	
of	 invasive	 plants	 are	 explained	 by	 environmental	 and	
management	variables	that	can	be	used	to	determine	where	
new	invasions	could	occur.	The	susceptibility	of	Alaska	plant	









to orange	 hawkweed	 control	 treatments	 has	 been	 collected	
and	entered	into	a	database	for	analysis.	Initial	herbicide	fate	





hERBiciDES AND othER wEED coNtRol iN AlASKA
Herbicides	and	non-chemical	methods	(burning,	cutting)	
were	 studied	 for	 controlling	 invasive	 white	 sweet	 clover.	
Chlorsulfuron	at	low	rates	controlled	established	plants	and	
eliminated	 seed	 production.	 Cutting	 was	 also	 effective	 but	
required	more	than	one	application.	White	sweet	clover	has	
escaped	 cultivation	 and	 is	 spreading	 on	 roadsides	 and	 on	
glacial	floodplains,	threatening	native	ecosystems.
Herbicide	 freezes	 in	 Alaska.	 In	 Alaska,	 the	 use	 of	
herbicides	 to	 control	 weeds	 is	 not	 only	 costly,	 but	 is	




was	 determined	 in	Alaska	 soils.	Herbicide	 residuals	 do	 not	




Alaska	 grasshoppers	 are	 not	 food-limited.	 The	 factors	
leading	 to	 grasshopper	 outbreaks	 and	 crashes	 are	 not	 well	
understood.	 In	 many	 regions,	 populations	 appear	 to	 be	
limited	 by	 food	 quantity	 and	 quality.	 Field	 experiments	









A survey of seed source and virus prevalence 
in small-scale Alaska potato production 
Jeff Smeenk, Jodie Anderson
purpose




A	 two-phase	 approach	 was	 used	 to	 understand	 potato 
disease	etiologies	and	disease	vectors.	Phase	one:	A	survey	was	
sent	 to	 interested	 small-scale	 potato	 growers	 that	 requested	
information	 about	 varieties	 planted,	 quantities	 grown,	 seed	
sources,	planting	and	cultivation	practices,	vector	and	weed	
management,	 and	 foliage	 and	 disease	 observations.	 Phase	
two:	Participants	sent	tubers	to	UAF	for	a	winter	greenhouse	
grow-out	 for	 tissue	 sampling	 and	 ELISA	 (enzyme-linked	
immunosorbent	assay)	analysis	for	insect-transmitted	viruses.
Female migratory grasshopper, Melanoplus	sanguinipes. 










Twenty-four	 participants	 (27	 percent)	 reported	
planting	Alaska	certified	seed.	Anecdotally,	several	gardeners	
mentioned	 to	 the	 research	 team	 that	 they	 purchase	 seed	
at	 local	 greenhouse/nursery	 businesses	 and	 assumed	 they	
purchased	Alaska	certified	seed.
Sixteen	 participants	 (18	 percent)	 reported	maintaining	
their	own	potato	seed	stock.	The	survey	identified	a	significant	
distribution	pathway	of	 community	members	 sharing	 seed.	
More	 than	 half	 of	 the	 group	 that	 saved	 their	 own	 seed	
reported	 giving	 excess	 seed	 to	 others	 in	 their	 communities	
to	 plant.	 Many	 other	 growers	 reported	 giving	 extra	
purchased	potatoes	 to	neighbors	and	community	members.	
(Determining	 if	 the	 potatoes	 grown	 from	 this	 community	
distributed	seed	were	saved	and	used	for	seed	in	the	following	
growing	season	is	a	question	beyond	the	scope	of	the	survey.)	
Twenty-eight	 participants	 reported	 planting	 potatoes	 that	











use	 protective	 measures	 to	 prevent	 insect	 damage;	 rather,	
control	methods	were	initiated	only	after	the	insects	had	been	
observed.
Phase	 two:	 Leaf	 tissue	 samples	 from	 the	 winter	
greenhouse	grow	out	of	participant	tuber	samples	were	sent	
to Agdia	 Laboratories	 for	 ELISA	 analysis	 for	 potato latent 
virus	 (PotLV),	 potato	 virus	X	 (PVX),	 potato	 leaf	 roll	 virus	
(PLRV),	and	screened	for	potyviruses	(PVY,	PVS,	and	PVA).	
Only	 3	 percent	 of	 all	 tested	 material	 was	 positive	 for	
insect-transmitted	 viruses,	 with	 four	 samples	 positive	 for	
PLRV	 and	 one	 sample	 positive	 for	 PVA.	 No	 PotLV	 was	
observed	 in	 the	 samples	 and	 15	 tubers	 (9	 percent)	 tested	
positive	for	the	mechanically-transmitted	virus	PVX.
impact
Each	 participant	 who	 returned	 a	 complete	 survey	
was	offered	about	5-8	 lbs	of	 free	 seed	 in	appreciation.	As	a	
result,	 517	 lbs	 of	 seed	were	 sent	 to	participants.	A	 total	 of	
33	 communities	 participated	 in	 the	 survey	 representing	 all	
regions	 of	Alaska	 except	 the	North	Slope	 and	 the	Aleutian	
Islands.	Visual	inspections	of	16	non-certified	potato	fields/
gardens	 in	 7	 communities	 throughout	 Alaska	 were	 made	







Distribution, transmission, and molecular 




I	 am	 investigating	 the	 distribution,	 host	 range,	 mode	
of	 transmission,	 and	 molecular	 characterization	 of	 potato	
witches’	 broom	 and	 other	 phytoplasma	 diseases	 found	 in	
Alaska.	A	thorough	understanding	of	these	diseases	will	aid	




including	 potential	 latent	 infection,	 I	 will	 collect	 samples	
from	 potato	 plants	 in	 seed	 lots	 on	 farms	 in	 the	 Delta,	








tested.	 Purified	 nucleic	 acids	 of	 aster	 yellow	 phytoplasma	
(phytoplasma	 group	 16Sr	 I)	 and	 clover	 proliferation	 and	
vinca	rosette	phytoplasma	(both	members	of	group	16Sr	VI)	









2008,	 no	 aster	 yellow-diseased	 potato	 plants	 were	 found.	
Two	 potato	 plants	 were	 found	 displaying	 symptoms	 of	
witches’	broom	phytoplasma	disease	and	nine	of	purple	top	
with	phytoplasma	disease.	Tubers	were	collected	from	these	






aid	 the	 development	 of	 tools	 for	 effective	 management	 of	
them.
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tems.	Research	 on	 high-latitude	 soils	 at	 SNRAS	 is	 focused	
on	soil	properties	as	they	relate	to	soil	quality,	ability	to	resist	
and	recover	from	disturbance,	and	soil	productivity;	origin,	
formation,	 and	 classification	 of	 soils;	 plant	 nutrition	 and	
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carbon in soils
Sensitivity of boreal forest carbon dynamics 
to long-term throughfall exclusion in interior 
Alaska 
Sarah	Runck,	David Valentine, John Yarie
purpose
Our	 study	 assesses	 the	 effect	 of	 long-term	 simulated	
summer	 drought	 on	 key	 components	 of	 mid-successional	
boreal	 forest	 carbon	 balance.	 We	 examined	 aboveground	
tree	 growth,	 root	 biomass	 distribution,	 and	 carbon	 storage	
in	 surface	 soils.	 We	 hypothesized	 that	 simulated	 drought	
has	 reduced	 aboveground	 tree	 growth	 (stand-level),	 driven	
root	 biomass	 downward	 in	 the	 soil	 profile,	 and	 slowed	
decomposition	in	surface	soils.
approach/methods
This	 study	 took	 place	 in	 three	 replicate	 drought	 and	
control sites in upland and floodplain	 landscape	 positions.	
We	monitored	soil	moisture	using	time	domain	reflectometry	
probes	installed	at	four	depths	in	the	soil	profile.	To	determine	
simulated	drought’s	 effect	 on	 aboveground	 tree	 growth,	we	
compared	aboveground	standing	biomass	of	trees	(stand-level	
response	of	all	species)	in	1989	to	that	when	the	2003	stand	




intervals	 in	 the	mineral	 soil:	 0-5,	 5-15,	 and	 15-30	 cm.	To	
determine	if	simulated	drought	has	altered	the	decomposition	







We	 previously	 reported	 that	 reduced	 moisture	 in	
the	 throughfall	 exclusion	 shelters	 dramatically	 slowed	
BTD	 decomposition	 rates,	 which	 approximate	 foliar	
litter	 decomposition	 rates,	 at	 the	 soil	 surface.	 In	 uplands,	
experimental	drought	reduced	stand	growth	and	shifted	the	
distribution	 of	 root	 biomass	 in	 the	 soil	 profile	 downward	
without	 changing	 the	biomass	 total.	Putting	 together	 these	
components	of	the	carbon	cycle,	we	concluded	that	drought	
increases	 ecosystem	 carbon	 storage	 in	 mid-successional	
floodplain	 forest	 stands	but	has	no	net	 effect	on	ecosystem	
carbon	storage	in	similar	upland	forest	stands.	Sarah	Runck	







will	 likely	 affect	 carbon	 storage	 of	 mid-successional	 boreal	
forests	 differently	 across	 the	 landscape.	 In	 uplands,	 soil	
moisture	 deficits	will	 likely	 affect	 both	 vegetation	 (reduced	
aboveground	 tree	 growth	 and	 increased	 root	 biomass	 with	
depth)	and	soils	(increased	quantity	of	carbon	stored	at	the	
soil	 surface).	 In	floodplains,	 soil	moisture	deficits	will	 have	
fewer	 direct	 effects	 on	 vegetation	 (unchanged	 aboveground	
tree	 growth	 or	 root	 biomass)	 and	 soils	 (increased	 carbon	
storage	 at	 the	 soil	 surface).	We	will	 address	 indirect	 effects	
of	moisture	stress	on	vegetation	through	changes	in	nutrient	
dynamics	in	future	growing	seasons.





Carbon	 cycle	 science	 has	 become	 an	 important	 issue	
in	 research	 and	 land	 management	 because	 increasing	




gaseous	 emissions.	 The	Tongass	 National	 Forest	 is	 located	
in	 one	 of	 the	 largest	 intact	 areas	 of	 the	 coastal	 temperate	






Measurements	 of	 carbon	 fluxes	 from	 terrestrial	 and	
aquatic	ecosystems	have	been	taken	across	a	suite	of	replicated,	
nested	 study	 sites	within	major	 ecosystem	 types	 in	 forested	
and peatland watersheds.	 These	 measurements	 are	 being	
combined	 with	 associated	 characteristics	 of	 forest	 stands	




dissolved	 organic	 carbon	 flux	 from	 replicated	 catchments	
have	been	completed.	Soil	respiration	is	primarily	influenced	
by	 soil	 temperature	 and	 has	 an	 inverse	 relationship	 with	
dissolved	organic	carbon	in	the	summer	and	fall	in	forested	












sink	 or	 source	 on	 the	Tongass	National	 Forest	 that	 can	 be	
applied	to	regional	and	national	carbon	sequestration	goals.










Biocomplexity	 project.	We	 selected	 the	 Alaska	 data	 points	
from	 this	 study	 and	 then	 added	 the	 data	 from	 the	USDA	
Hatch	project	 (soils	 associated	with	black	 spruce),	 and	also	










relationship	 between	 drainage	 class	 and	 carbon	 store;	 the	
poorly	drained	sites	have	the	highest	carbon	stores	in	the	boreal	
zone.	In	the	Arctic	Foothills,	there	is	increased	surface	organic	
carbon	 being	 cryoturbated	 down	 to	 the	 lower	 active	 layer	
and	the	upper	permafrost	due	to	pattern	ground	formation,	
especially	 the	 nonsorted	 circles.	The	 carbon	 storage	 on	 the	
Arctic	Coastal	Plain	comprises	a	complex	process	 including	
ice	wedge	 and	 ice	wedge	polygon	 formation,	 cryoturbation	











The	results	 from	this	 study	provided	 the	first	complete	
database	of	arctic	soil	characterization	and	carbon	stores.	The	
data	has	been	incorporated	into	the	National	Snow	and	Ice	
Data	 Center.	The	 total	 organic	 carbon	 stores	 measured	 in	
soils	 of	 the	 arctic	 tundra	nearly	double	 the	 earlier	 reported	
amount	based	on	a	rainfall	model.	This	 information	means	
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black	spruce	stands	in	Alaska	also	constitute	the	first	of	their	
kind	 for	 understanding	 carbon	 stores	 and	 dynamics	 in	 the	
boreal	zone.
Carbon flux and transformation across the 



















were	 applied	 to	 organic	 matter	 fractionation	 on	 selected	
samples	to	simulate	the	aftermath	of	organic	matter	entering	
into	 sea	 water	 following	 coastal	 bluff	 collapse.	The	 results	











coastline	 types;	 this	 study	 provided	 baseline	 data	 on	 the	
carbon	 stores	 and	nutrient	content	of	 each	 type.	Such	data	
coupled	 with	 measured	 rate	 of	 coastline	 erosion	 (retreat),	
total	amount	of	material	transport,	and	carbon	flux	into	the	
Erosion and slumping along the arctic coastline.
—photo by gary michaElSoN
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Arctic	 Ocean	 were	 estimated.	 The	 carbon	 data	 from	 each	











frozen	 soil	 or	 sediments	 is	 particulates,	 and	 the	 dissolved	
organic	carbon	accounts	for	<5	percent	of	the	total	carbon.	
Based	 on	C-14	dating,	 some	 segments	 of	 the	Beaufort	 Sea	
coast	were	developed	during	the	Pleistocene	period.	
fertility & soil properties









A	 group	 of	 fifty-two	 soils	 under	 black	 spruce	 (Picea 
mariana)-dominated	 forest	 communities	 was	 assessed	 for	
organic	carbon	stores	and	soil	characteristics.	Study	sites	are	
located	on	a	variety	of	parent	materials,	landscape	positions,	
soil	 temperature,	 and	 drainage	 conditions.	 Soil	 pits	 were	
excavated	at	each	selected	site	and	morphological	properties	
were	studied.	Soil	samples	were	collected	according	to	the	Soil 
Survey Manual	 and	 shipped	 to	 the	USDA-NRCS	National	




the	 soil	 horizons	 are	 warped	 or	 broken,	 the	 pedon	 carbon	







from	 somewhat	 excessive	 and	 well	 to	 very	 poorly	 drained	
(12.6	to	50.9	kgSOC	m-2,	respectively).	Lowest	SOC	stores	




gelisols,	 on	 average	 10,	 19,	 and	 39	 percent	 of	 SOC	 stores	





to	SOC	stores	of	 genetic	horizons	 stress	 the	 significance	of	
SOC	 in	 soil	 properties.	 In	 many	 ecological	 studies	 SOC	






This	 study	 was	 in	 cooperation	 with	 the	 UAF	 Forest 
Growth	&	Yield	program	and	also	incorporated	the	data	from	
the	USDA-Natural	Resources	Conservation	Service	statewide	
soil	 survey	 program.	 A	 manuscript,	 drafted	 to	 summarize	














black	 spruce	 stands	 across	 the	 state	 of	Alaska.	The	 soil	
carbon	data	summarized	from	this	study	has	been	incorporated	
into the North	American	Carbon	Database.	
Based	 on	 this	 study	 the	 USDA-Natural	 Resources	
Conservation	 Service	 revised	 their	Tech	Notes.	To	 convert	
percent	organic	matter	 (Horizon.[OM])	 to	percent	 carbon,	
use	the	following:	Organic	matter	percent	/	2	=	carbon	percent	
instead	of	the	commonly	used	factor	of	1.72	that	is	derived	




Estimating post-fire organic soil depth in the 




The	 goal	 of	 this	 study	was	 to	 predict	 post-fire	 organic	




















a	 stronger	 relationship	 when	 only	 black	 spruce	 sites	 were	
















fire	 severity	with	 low	 aspen	 or	willow	 reproduction	 ranged	
from	 low	 to	 extreme	 severity.	 Information	 in	 addition	 to	
fire	severity,	such	as	seed	source	and	post-fire	sprouting	and	
suckering	 potential,	 would	 be	 needed	 to	 accurately	 map	
potential	post-fire	aspen	and	willow	distributions.
Characterizing active soil organic matter pools 
contributing to soil nitrogen availability in 








There	were	 three	 fertilizer	 treatments:	 1)	Check	 (0-30-30);	
2)	Low	nitrogen	(50-30-30);	and	3)	High	nitrogen	(150-30-
30),	 and	 two	cutting	 frequencies:	one	 cutting	per	 year	 and	
two	cuttings	per	year.	In	spring	2006,	15N	enriched	urea (10 
percent)	was	applied	in	the	fertilizer	treated	plots	in	1	m	x	1	



















N,	 indicating	 water	 extractable	 organic	 N	 was	 the	 most	








Phosphorus status in soils: Impact of tillage, 
rate and time of phosphorus fertilizer 
application
M. Zhang, S.D. Sparrow,	B.	Van	Veldhuizen,	d.	masiak
purpose
High	phosphorus	(P)	fertilizer	prices	and	environmental	
concerns	 of	 P	 runoff	 from	 farmland	 require	 a	 good	
understanding	 of	 P	 status	 in	 soil.	 Such	 an	 understanding	
will	 help	 create	 P	 best	management	 practices	 on	 farmland	
and	minimize	the	risk	of	environmental	contamination	from	
improper	use	of	P	 fertilizers.	We	 sought	 to	determine	1)	P	




in 1983 near Delta	 Junction	 (64.8˚	N,	147.7˚	W),	Alaska,	
to	determine	 the	 impact	of	 tillage,	 straw	management,	 and	
nitrogen	 fertilizer	 application	 rate	 on	 soil	 properties	 and	





in	 2008	 in	 the	 areas	 of	Delta	 Junction,	 Palmer,	 (61.6˚	N,	





From	 the	 long-term	 tillage	 research	plots,	we	 took	 soil	




No	P	 application,	 2)	 50	 kg	 P2O5/ha,	 broadcast;	 3)	 50	 kg	
P2O5/ha,	placed	in	seed-row;	4)	100	kg	P2O5/ha,	broadcast.	
Barley	 (cv.	 ‘Wooding’)	 was	 used	 as	 a	 test	 crop.	 We	 took	















ha	 was	 as	 good	 as	 the	 100	 P2O5	 kg/ha	 application	 for	
biomass	production	only	at	the	Palmer	site	at	heading	stage	
of	barley.	There	were	no	differences	 in	biomass	production	




Cost	of	P	 fertilizer	has	 increased	dramatically	 in	 recent	
years.	Understanding	 tillage	 and	 straw	management	 effects	
on	soil	P	status	over	a	long	period	of	time	will	help	to	guide	
P	applications	in	soils	in	Alaska.	The	results	from	the	P	rate	
and	 application	 method	 experiment	 will	 help	 producers	
to	 optimize	 their	 P	 application	 rate,	 hence	 decrease	 the	
production	cost.	
Impacts of experimentally induced drought on 
soil respiration in interior Alaska
David Valentine, John Yarie
purpose
This	 study	 examines	how	 the	 timing	of	 experimentally	
induced	drought	affects	decomposition	and	soil	respiration.	













landscape	 positions)	 that	 have	 been	 maintained	 by	 the	
Forest	Soils	Laboratory	 since	1989,	 and	adds	 an	 additional	
set	 of	 three	 replicate	15x15	m	 snowmelt	 exclusion	plots	 in	
both	landscape	positions.	All	respiration	and	decomposition	
measurements	 began	 in	 2006	 in	 the	 throughfall	 exclusion	
sites,	 and	 will	 begin	 the	 summer	 following	 the	 snowmelt	
exclusion	 treatment	 i.e.,	 2009	 in	 upland	 sites,	 2010	 in	
floodplain	sites).	Following	establishment	of	soil	respiration	
collars,	soil	respiration	rates	have	been	monitored	at	biweekly	






sites	 in	 both	 upland	 and	 floodplain	 landscape	 positions.	
However,	 it	 is	 not	 clear	 yet	 to	 what	 extent	 differences	








important impacts on fire	behavior	 and	 severity	 in	Alaska’s	
boreal	 forests:	 late	 season	 drought	 tends	 to	 allow	 more	
complete	 combustion	 of	 surface	 organic	 fuels,	 which	 in	
turn	makes	 it	more	 likely	 for	 broadleaf	 deciduous	 trees	 to	
dominate	 the	 post-fire	 burned	 area.	This	 study	will	 enable	
us	also	to	examine	how	the	timing	of	moisture	stress	affects	
carbon	 capture	 and	 loss	 in	 mid-successional,	 broadleaf	
deciduous	stands.	If	the	results	support	our	hypotheses,	then	
ecosystem	modelers	will	 have	 a	 basis	 for	 projecting	 carbon	
balance	consequences	of	a	drying	climate.
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Management of Ecosystems
Situated at high latitudes, Alaska is a bellwether for the ef-fects of climate change. Its climate varies strongly with its 
broad variety in landscape, from the extreme northern tun-
dra to the Tongass National Forest to the Aleutian Islands. 
The large land area and coastline of Alaska combined with 
its significant proportion of public lands make management 
of natural landscapes an important feature of policy and 
planning in the state. SNRAS and AFES research and analy-
sis examine the sensitivity of northern resources to climate 
variability and change; biodiversity and wildland crop op-
portunities, conservation biology, and revegetation; resource 
management systems; forest measurement systems, forest 
growth and yield, boreal forest silviculture and forest health; 
wildland fire and fire effects and management; wilderness 
ecosystem management, and the wildland-urban interface.
ManageMent of ecosysteMs reports:
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Alaska climate change: 2008 update
Glenn Juday 
Collaborative research: Impacts of climatic change 
on the boreal-forest fire regimes of Alaska: lessons 
from the past and prospects for the future
Feng Sheng Hu, et al.
IPY: Impacts of high-latitude climate change on 
ecosystem services and society
F.S. Chapin, III, et al.
Long-term forest change and climate sensitivity of 
white spruce at Caribou Crossing RNA
Glenn Juday
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a temperature index 
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Log decomposition in interior Alaska
J. Yarie
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fertility factors for thirty-five years in interior Alaska
J. Yarie, K. Van Cleve
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upland and floodplain forest ecosystems in interior 
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Glenn Juday, Steve Winslow
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Propagation of northern bog blueberry (Vaccinium 
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sedges 
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Norman Harris, Beth Hall, Dot Helm







climate research & global change









Long-term	 records	 of	 daily,	 seasonal,	 and	 yearly	
temperature	and	precipitation	were	updated	with	the	help	of	
the Alaska	Climate	Research	Center.	Alaska	climate	databases	
were	 compared	 to	 significant	 events	 affecting	 forests,	 land	
management,	and	agriculture	in	Alaska.	
progress/result 















or	 direct	 effects	 of	 cool	 weather	 largely	 eliminated	 spruce	
budworm.	Significant	flooding	placed	water	and	sediment	on	
middle	and	lower	Tanana	River	floodplain	forest	sites.	Mean	
annual temperature at Barrow	was	the	eighth	highest	in	the	
93	 years	 of	 record.	 Arctic	 sea	 ice	 extent	 recovered	 slightly	
from	 the	 record	 lows	of	2007,	but	 still	 ranked	 very	 low	 in	
both	 the	 satellite-based	measured	 series	 (three	decades)	and	











Alaska,	but	 for	many	weather	parameters	 it	was	 closer	 to	 a	
return	to	long-term	normal	conditions.	Two	important	short-
term	 natural	 factors	 that	 affect	 Alaska	 temperatures,	 solar	
activity	and	coupled	ocean-atmosphere	circulation,	delivered	
very	strong	cooling	influences	over	much	of	Alaska	south	of	
the Brooks	 Range	 in	 2008.	Despite	 these	 influences,	most	
weather	parameters	relevant	to	forestry	and	agriculture	were	
in	the	middle	to	moderately	low	range	from	the	perspective	
of	 the	 last	 century.	 Many	 trees	 in	 Alaska	 today	 regularly	
experienced	 colder	 conditions	 earlier	 in	 their	 lives.	 If	 solar	
sunspot	activity	resumes	and	the	typical	change	from	La	Niña	
to El	Niño	 conditions	 occurs	 in	 2009	 or	 shortly	 after,	 we	
can	 reasonably	 anticipate	 a	 return	 to	 elevated	 temperatures	
in	Alaska	typical	of	the	last	few	decades.	This	overall	pattern	
of	 variability	 has	 affected	 Alaska	 natural	 systems	 for	many	




Collaborative research: Impacts of climatic 
change on the boreal-forest fire regimes of 




purpose and approach 




patterns	 and	 mechanisms	 of	 climate-fire-vegetation	
interactions	 from	 the	 recent	 geological	 past	 through	 the	
near	future.	The	researchers	will	monitor	charcoal	processes	
(dispersal,	 transport,	 and	 deposition)	 of	 contemporary	 and	
recent	 burns	 to	 parameterize	 a	 newly	 developed	 numerical	





charcoal	 data	 collected	with	 statistical	 criteria	 in	 two	 study	
areas	 that	 are	 characterized	 by	 contrasting	 fire	 regimes	 and	
recent	climate	anomalies.	These	fire	records	will	be	compared	
with	 climatic	 and	 vegetational	 reconstructions	 using	 state-
of-the-art	 paleoecological	 and	 geochemical	 techniques.	 An	
iterative	 paleodata-modeling	 approach	 will	 be	 applied	 to	








We	 have	 been	 primarily	 focused	 on	 modeling	 fire-climate	
relationships	 and	 the	 influence	 of	 vegetation	 including	
feedbacks.	 We	 have	 a	 fully	 implemented	 model	 that	 is	
available	 to	 state	 and	 federal	 land	managers	 in	Alaska	 (and	
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to	 the	 general	 public;	 see	 www.snap.uaf.edu/downloads/
boreal-alfresco).	
impact 






IPy: Impacts of high-latitude climate change on 
ecosystem services and society
F.S.	Chapin,	III	(UAF	Institute	of	Arctic	Biology);	T. Scott 
Rupp, Gary Kofinas
purpose and approach 
Arctic	 environmental	 and	 ecological	 changes	 have	 had	
profound	social	impacts	on	indigenous	and	non-indigenous	
people	because	of	both	the	large	magnitude	of	changes	and	










of	 this	 research	are	 to	 (1)	document	 the	current	 status	 and	





Rupp’s	 responsibility)	 has	 focused	 on	 (1)	 the	 development	
of	 downscaled	 historic	 and	 projected	 datasets	 of	 climate,	
(2)	preliminary	simulations	of	 statewide	vegetation	and	fire	
dynamics,	 and	 (3)	 development	 of	methodologies	 to	 assess	
past	 and	 future	 response	 of	 ecosystem	 services	 to	 climate	





Ecosystem	 services	 are	 the	 single	 most	 critical	 link	
between	 climate	 change	 and	 societal	 consequences.	 By	
focusing	on	this	critical	link,	we	are,	by	definition,	addressing	
those	ecological	changes	that	are	most	important	to	society.	
By	 working	 with	 communities	 and	 other	 stakeholders	 to	
identify	 the	 ecosystem	 services	 of	 greatest	 concern	 and	
learning	from	those	communities	about	the	consequences	of	
changes	 in	 these	 services,	we	 are	 integrating	 ecological	 and	
social	 dimensions	 of	 that	 linkage,	with	 the	 explicit	 goal	 of	
helping	communities	decide	which	policy	options	they	wish	
to	consider.
long-term forest change and climate sensitivity 




This	 study	 is	 the	 third	phase	of	 an	 examination	of	 the	
growth	history	and	controls	on	growth	of	white	spruce	trees	
along	 the	 Yukon	 and	Tanana	 rivers.	 The	 first	 and	 second	
phases	 involved	 collection	 and	preliminary	 analysis	 of	 trees	
along	the	floodplain	of	the	Yukon	River	in	the	Yukon	Flats	of	
east-central	Alaska	and	on	the	Tanana	River	near	Fairbanks.	





Permanent	 forest	 plots	 were	 established	 in	 Caribou	
Crossing	RNA	in	1986.	In	one	plot	(Y	Gulch)	all	trees	were	
mapped	and	the	diameter	of	each	was	measured.	A	September	
2008	 expedition	 revisited	 the	 Caribou	 Crossing	 site	 and	
relocated	two	of	the	three	original	plots	and	established	one	
new	plot	in	the	RNA	and	one	nearby.	In	2008	all	trees	that	
were	mapped	 and	measured	 at	 the	Y	Gulch	 plots	 in	 1986	
were	 re-measured,	 and	 all	 trees	 were	 mapped	 for	 the	 first	
time at the Trap	Flats	 plot.	 Penetrating	 tree	 cores	 (2	 radii)	










growing	 trees.	 Overall,	 mean	 diameter	 of	 all	 white	 spruce	
trees	alive	in	2008	(21.3	cm)	was	greater	than	all	live	white	
spruce	in	1986	(18.0	cm).	Even	though	tree	death	was	greater	






years	 with	 warm	 summers	 consistently	 were	 years	 of	 poor	
white	spruce	growth	and	years	with	cool	summers	were	years	
of	best	growth	except	for	the	period	after	1980.	A	previously	




trees.	 Climate	 favorability	 in	 interior	 Alaska	 since	 the	 late	










weather	 since	 1977,	 consisting	 of	warm	 summers,	 reduced	
mean	growth	to	0.75	mm	per	year	on	average.	The	death	of	
nearly	18	percent	of	white	spruce	(and	many	aspen near the 
plot)	is	far	above	a	sustainable	rate	because	practically	no	new	
trees	 are	 recruited	 into	 the	 population	 until	 a	 disturbance	









in	 recent	 years.	The	 forest	 growth	 potential	 of	 a	 large	 part	
of	 interior	 Alaska	 apparently	 has	 experienced	 a	 significant	
reduction	in	the	last	few	decades.	
Spruce budworm populations are well-




index	 for	 occurrence	 and	 population	 levels	 of	 the	 spruce 
budworm,	 which	 has	 since	 the	 late	 1970s	 irregularly	 both	
appeared	at	outbreak	 levels	 and	disappeared	 in	Alaska.	The	
study	 is	 a	 cooperative	 effort	with	 the	USDA	Forest	Service	
Pacific	 Northwest	 Research	 Station	 and	 USDA	 State	 and	
Private	Forestry,	the	Alaska	Department	of	Natural	Resources,	




literature	 on	 the	 effects	 of	 temperature	 on	 the	 rate	 of	
development	of	spruce	budworm	and	budworm	monitoring	
data.	Budworm	population	density	has	been	measured	since	







It	 was	 previously	 established	 that	 warm	 August	
temperatures	allow	the	rapid	completion	of	development	of	









moderate	 weather	 index	 values.	 Years	 with	 weather	 index	



















to	 trees	 appeared	 for	 the	 first	 time,	 to	 the	 knowledge	 of	
professional	resource	managers.	Continued	warmth	at	recent	




Thus,	 additional	 warming	 is	 likely	 to	 make	 white	 spruce	
significantly	rarer	in	interior	Alaska.	In	the	early	phases	of	this	
advance	of	budworm	damage	across	Alaska,	insect	populations	
are	well	 correlated	 to	 temperature.	 If	 warmer	 temperatures	
become	more	 frequent,	 then	predators,	parasites,	and	other	
complex	 ecological	 interactions	 are	 likely	 to	 control	Alaska	
populations	of	spruce	budworm	as	they	do	in	Canada	today.	
fire-related studies
Post-fire studies supporting computer-assisted 
management of fire and fuels during a regime 
of changing climate in the Alaska boreal forest
T. Scott Rupp, Daniel Mann, Mark	Olson;	Karen	Murphy	
(USFWS)




in	 a	 region	 that	 is	 now	 experiencing	 significant	 climate	
changes.	Also,	 the	fire	ecology	of	Alaska	 is	 relatively	poorly	
understood,	 and	 these	 data	 gaps	 hinder	 effective	 fuel	 and	
fire	management	 there.	To	meet	 these	 challenges,	 we	 have	
developed	the	computer	model	Boreal	ALFRESCO	for	use	as	
45






In	 collaboration	 with	 the	 UA	 Scenarios	 Network	 for	
Alaska	 Planning	 initiative	 statewide	 simulations	 of	 future	
fire	 regimes	 based	 on	 IPCC	 climate	 projections	 have	 been	
completed.	Statewide	and	regional	reports	have	been	created	
for	 use	 by	 federal	 land	 management	 agencies—primarily	









required	 for	 federally	 mandated	 Fire	 Regime	 Condition	
Classes	 (FRCC)	 mapping.	 These	 combined	 capabilities	
will	 enable	 Boreal	 ALFRESCO	 to	 simulate	 the	 impacts	 of	
climate	change	on	FRCC—a	novel	ability	that	has	important	
ramifications	for	long-term	forest	management.











sixteen	 potential	 nonmanagerial	 factors,	 which	 represented	
fire	size	and	shape,	private	properties,	public	land	attributes,	




model	 to	 predict	 suppression	 expenditures	 was	 suggested,	
in	 which	 fire	 size	 and	 private	 land	 explained	 58	 percent	
of	 variation	 in	 expenditures.	 Other	 things	 being	 equal,	
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impact
This	 study	 could	 save	 millions	 of	 dollars	 of	 fire	
suppression	cost	each	year.	We	suggest	that	efforts	to	contain	
federal	suppression	expenditures	need	to	focus	on	the	highly	
complex,	 politically	 sensitive	 topic	 of	 wildfires	 on	 private	
land.
Quantifying the effects of fuels reduction 
treatments on fire behavior and post-fire 
vegetation dynamics
T. Scott Rupp; Roger	Ottmar,	Bret	Butler	(USFS);	Robert	
Schmoll	(Alaska	Division	of	Forestry)	Randi	Jandt,	Kato	
Howard	(BLM	Alaska	Fire	Service);	Skip	Theisen	(BLM)
purpose and approach 
Concerns	 about	 wildland	 fuel	 levels	 and	 a	 growing	
wildland-urban	 interface	 have	 pushed	 wildland	 fire	 risk	
mitigation	 strategies	 to	 the	 forefront	 of	 fire	 management	
activities.	 Mechanical	 (e.g.,	 shearblading)	 and	 manual	
(e.g.,	 thinnings)	 fuel	 treatments	 have	 become	 the	 preferred	
strategy	of	many	fire	managers	 and	agencies.	However,	 few	
observations	exist	that	document	the	actual	effect	of	different	
fuel	 treatments	 on	 fire	 behavior.	 Alaska’s	 federal	 and	 state	
fire	 management	 agencies	 have	 identified	 this	 data	 gap	 as	
their	most	important	fire	science	research	need	and	priority.	
To	 address	 this	 need,	 our	 project	 will	 quantify	 the	 effects	
of	 different	mechanical	 and	manual	 fuel	 treatments	 on	fire	
behavior	and	transfer	that	information	to	the	federal	and	state	
fire	 management	 community	 through	 a	 series	 of	 technical	
reports	and	peer-reviewed	journal	articles.
progress 
Our	 study	 site	 at	 the	 Nenana	 Ridge	 Ruffed	 Grouse	





were	 laid	 out.	Within	 each	 burn	 unit	 four	 fuel	 treatment	
plots	(5	acres)	were	established.	In	each	unit	two	shearblade	
treatments	 and	 two	 8	 x	 8	 ft	 thinnings	 pruned	 to	 four	 feet	
were	 established.	 We	 inventoried	 the	 existing	 vegetation,	
including	ground	vegetation,	understory	and	overstory	trees	
and	tree	crowns,	organic	layer,	and	dead-down	woody	surface	
fuels	 throughout	 the	 treatments	 and	 surrounding	 control	
vegetation	matrix.	Following	treatments	we	re-inventoried	the	
understory	and	overstory	trees	and	tree	crowns,	organic	layer,	
and	dead-down	woody	 surface	 fuels.	Due	 to	wet	2007	and	
2008	fire	seasons	we	were	unable	to	complete	the	experimental	




a	 combination	 of	 cameras,	 video,	 direct	 observations,	 and	
thermal	 dataloggers.	 Consumption	 plots	 will	 be	 located	 in	
both	treatment	units	(thinnings	and	shearbladings)	and	the	
control	 vegetation.	 Post-fire	 vegetation	 recovery,	 following	
initial	post-fire	vegetation	measurements,	will	be	documented	





We	 anticipate	 that	 this	 research	 will	 lead	 to	 the	 first	
quantified	 tests	 of	 the	 effects	 of	 fuel	 reduction	 treatments	
on	fire	behavior	in	Alaska.	Our	results	will	provide	the	data	
required	by	fire	behavior	models	(FARSITE,	BEHAVE,	and	
NEXUS),	 fuels	 characterization	 system	 (FCCS),	 and	 fire	
effects	models	(CONSUME).	We	hope	to	develop	guidelines	
directed	at	sampling	design	and	methodology	issues	that	can	
be	 used	 to	 assist	 in	 carrying	 out	 other	 experimental	 burns	
when	the	opportunity	arises.
forest health & growth
Evapotranspiration from boreal forest 
landscapes
John D. Fox, Jr.
purpose
My	goal	is	to	assess	which	of	several	methods	for	estimating	
potential	 evapotranspiration	 and	 actual	 evapotranspiration	
are	most	suitable	for	management	purposes	in	Alaska’s	boreal	
regions.	Evapotranspiration	is	the	component	of	the	landscape’s	
water	 budget	 that	 is	 very	 sensitive	 to	 changes	 in	 vegetative	
cover	 and	 land	use,	 including	 timber	harvest,	wildfire,	 and	
climate	 change.	Since	 annual	precipitation	and	annual	 lake	
evaporation	are	thought	nearly	equal	in	magnitude	in	Alaska’s	
boreal	 forest,	 small	 changes	 in	 evaporation	 or	 precipitation	
can	 affect	 the	 net	water	 gain	 or	 loss	 in	 a	water	 body.	This	
warrants	 a	 better	 understanding	 of	 the	 evaporative	 process	
and	 a	more	 reliable	method	of	 calculating	 it	under	 specific	
conditions.	This	project	will	help	develop	that	capability.
approach
I	 am	 reviewing	 methods	 used	 and	 values	 obtained	
for	 potential	 evapotranspiration	 (PET)	 and	 actual	 evapo-
transpiration	 reported	 for	 Alaska	 in	 the	 literature.	 From	
simple	 to	 complex	 PET	 methods,	 I	 am	 assessing	 their	
sensitivity	 to	 the	methods	 for	 estimating	net	 radiation	 and	
















no	 significant	 trend	 over	 time	 (1950–2008)	 in	 the	 average	
daily	pan	evaporation	for	the	season.	We	have	begun	to	review	
methods	 to	calculate	pan	evaporation	since	 it	 is	a	common	
method	of	estimating	potential	evapotranspiration	and	 lake	
evaporation.	The	 so-called	 “PenPan”	method	 appears	 to	 be	
useful	 for	deriving	pan	coefficients.	This	method	takes	 into	
account	the	interactions	of	pan	and	solar	geometry	that	are	




to	 the	 relationship	 assumed	 between	 air	 temperature	 and	
water	 surface	 temperature,	 particularly	 the	 Bowen	 Ratio	
method.	 At	 this	 point	 the	 Penman-VanBavel	 method	 and	
the	PenPan	method	appear	promising.	The	outcome	of	any	
particular	method	may	 be	more	 sensitive	 to	 how	 net	 and/
or	 solar	 radiation	 is	 estimated	 than	 the	method	 itself.	 Pan	
evaporation	data	from	another	ice-free	season	were	collected.	





of	 variables	 interact	 since	 the	 difference	 in	 solar	 radiation	
received	on	north	versus	south	facing	slopes	is	greatest	under	
clear	 sky	conditions	and	negligible	under	heavy	overcast.	A	




Progress	 in	2008	demonstrated	the	 importance	of	 solar	
and	 net	 radiation	 estimation	 techniques	 in	 characterizing	
evaporation	 and	 potential	 evaporation	 from	 the	 boreal	
landscape.	It	has	helped	two	PhD	students	gain	insight	into	
their	 particular	 projects,	 and	 supported	 the	 senior	 thesis	
project	 of	 one	 undergraduate	 student.	 Better	 information	
on	 evaporation	 will	 contribute	 to	 our	 understanding	 of	
climate	change	 issues,	wildfire	danger	rating,	and	landscape	
hydrology.




This	 project	 uses	 repeat	 photography	 to	 document	
patterns	and	events	in	forest	development,	forest	change,	and	





collected	 in	 three	 forest	 types	 (white	 spruce,	 aspen,	 Alaska	
birch)	in	both	mature	forest	condition	and	in	young	post-fire	
(burned	in	1983)	regenerating	forest.	In	each	of	the	six	BCEF	









In	 2008	 the	 ground-level	 photo	monitoring	 shifted	 to	
a	 high-quality	 digital	 camera	 after	 using	 digitized	 film	 for	
the	 past	 18	 years.	 A	 full	 frame	 sensor	 digital	 camera	 was	
selected,	 using	 the	 same	 wide-angle	 lens	 type	 and	 aspect	
ratio	of	 the	original	film-based	 series.	At	Caribou	Crossing	
RNA,	316	pictures	at	18	permanent	photo	stations	in	three	
localities	were	 taken,	 totaling	 7.8	GB	 of	 data.	 At	 Bonanza	
Creek	Experimental	Forest	 the	2008	photo	update	 covered	
8	 sites	 and	 40	 permanent	 photo	 points	 situated	 over	 7.25	
hectares,	 totaling	 2,047	 pictures.	 Pictures	 at	 BCEF	 were	
taken	 at	 three	 times:	 (1)	 in	 early	May	 after	 snowmelt	 but	




to	 experimenting	 to	 determine	 the	 optimum	 protocol.	
Pictures	 at	 each	point	were	 taken	 in	 large	 format	 (about	 9	
MB)	 as	well	 as	medium	 (about	 5	MB),	 and	 set	 at	 infinite	
focus	 and	 on	 autofocus,	 representing	 a	 composite	 distance	
average	of	the	features	(branches,	leaves,	etc.)	nearest	the	lens.	
At	a	number	of	photo	points	the	ground	layer	vegetation	was	
also	 documented	 by	 depressing	 the	 horizontal	 angle	 of	 the	
camera.	The	 entire	 digitized	 archive	 of	 all	 previous	 BCEF	
photos	was	partly	color	corrected	and	then	organized	under	
a	naming	protocol	that	allows	rapid	retrieval	of	a	particular	
location,	 scene,	 and	 date.	Use	 of	GPS	 coordinates	 allowed	
consistent	centering	of	each	aerial	picture	frame	on	the	center	
of	 the	plot.	The	 air	 photos	 at	BCEF	used	 a	digital	 camera	
with	 improved	resolution	over	previous	air	photos	 taken	 in	
1989	 and	 1998.	 Image	 resolution	 of	 the	 aerial	 photos	was	
superior	 and	 for	 the	 first	 time	 allows	 the	 identification	 of	






useful	 in	 documenting	 the	 expansion	 of	 post-fire	 tree	 and	
shrub	regeneration	through	both	height	expansion	and	lateral	
expansion,	 and	 how	 this	 expansion	 process	 has	 interacted	




before	 spruce	 can	 re-emerge.	 However,	 the	 BCEF	 photo	
series	in	post-fire	plots	suggests	that	the	lateral	expansion	of	
white	spruce	crowns	may	be	an	important	factor	in	obtaining	
an	 advantage	 over	 competing	 broadleaf	 trees	 and	 shrubs.	
Conifer	litter	slows	the	growth	of	broadleaf	trees,	providing	
an	opportunity	for	well-positioned	white	spruce	to	re-emerge	
over	 broadleaf	 plants	much	 faster.	 In	mature	 white	 spruce	
forest	 recent	 death	 of	 canopy-dominant	 old	 white	 spruce	
trees	has	allowed	enough	light	penetration	to	the	ground	that	









This	 study	 is	 a	 compilation	 and	 comparison	 of	 forest	
health	 data	 from	 two	 sources.	 Since	 1975	 the	 population	
density	 of	 major	 forest	 insect	 species	 has	 been	 monitored	
at	 the	 Bonanza	 Creek	 Experimental	 Forest	 (BCEF)	 Long	
Term	Ecological	Research	 (LTER)	 site	32	km	 southwest	of	
Fairbanks.	 Since	 1974	 the	 Alaska	 Aerial	 Detection	 Forest	
Health	Survey	(ADFHS)	has	been	flown	annually	to	map	the	
extent	of	insect-caused	forest	damage	statewide.	While	some	





Insect	monitoring	 at	 BCEF	was	 started	 by	 the	USDA	
Forest	Service	PNW	Research	Station,	and	later	was	partially	











traps	 baited	 with	 pheromones	 (natural	 chemical	 attractant	
signals	used	by	the	insects).	In	the	ADFHS,	trained	observers	
prepared	 sketch-maps	 depicting	 the	 extent	 (polygons)	 of	








Populations	 of	 eleven	 species	 or	 species	 groups	 were	
monitored	at	BCEF,	sorted	into	species	or	functional	groups	
based	 on	 the	 type	 of	 tree	 damage	 they	 caused.	 Principal	
defoliators	of	conifers	 included	spruce	budworm,	larch	bud	
moth,	 and	 larch	 sawfly.	The	 main	 defoliators	 of	 broadleaf	
trees included spear-marked	black	moth,	large	aspen	tortrix,	





BCEF	year-to-year	 record	 varied	 in	 a	way	 generally	 similar	







BCEF	 experienced	 tree-damaging	 insect	 population	
outbreaks	with	 increasing	 frequency	during	 the	past	 thirty-
three	years,	and	in	the	most	recent	portion	of	the	monitoring	
record,	 outbreaks	 of	 several	 insect	 species	 occurred	
simultaneously,	 a	 pattern	 not	 seen	 earlier.	 The	 increased	
outbreak	 activity	 was	 generally	 consistent	 with	 increased	
temperatures.	 Spruce	 budworm	occurred	 at	 outbreak	 levels	
both	 statewide	 and	 at	 BCEF	 in	 1989–90,	 1993–95,	 and	
2005–07,	 but	 probably	 did	 not	 occur	 or	 at	 least	 persist	 in	
interior	Alaska	 until	 the	 1970s	 because	 of	 insufficient	 heat	
sums	 to	 complete	 development.	 A	 few	 species,	 especially	
spear-marked	 black	 moth	 and	 large	 aspen	 tortrix,	 ceased	
outbreak	 behavior	 in	 the	 1980s	 for	 unknown	 reasons.	 In	
general,	due	mostly	to	improved	technology	and	institutional	
experience,	 the	aerial	 surveys	 for	 the	ADFHS	have	become	
more	consistent	and	more	accurate	with	time,	so	that	smaller	




Growth reactions of lutz spruce (Picea X Lutzii) 
saplings to fireweed (Epilobium angustifolium) 
removal and the presence of fertilizer 
Emily	Dickson,	Valerie Barber
purpose
I	 seek	 to	determine	 if	100	percent	fireweed	 (Epilobium 












total	 nitrogen,	 potassium,	 phosphorus,	 and	 carbon,	 along	
with	 dry	 weights.	P. lutzii	 internode	 growth	 and	 total	 tree	
height	will	be	measured	 from	pre-treatment	year	 (2005)	 to	
post	treatment	years	(2006,	2007,	and	2008).	Again,	data	will	
be	individually	analyzed	according	to	pre-	and	post-treatment	
years.	 Soil	 moisture	 and	 temperature	 measurements	 from	
Spruce budworm.
—photo by glENN p. Juday
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leaves,	 and	 soil	 samples	 in	 addition	 to	 internode	 and	 total	
tree	 heights	 from	 (2008)	 data	 collection	 using	 a	 two-way	
ANOVA.	 Based	 on	 previous	 years’	 (2006	 and	 2007)	 data,	
there	is	no	statistically	significant	difference	in	needle	or	tree 
growth	 between	 fertilized	 and	 unfertilized	 plots	 and	 plots	
with	or	without	fireweed	 removal,	 although	 there	 are	 some	
differences	 showing	 an	 effect	 and	 we	 may	 expect	 to	 see	 a	
bigger	 and	 statistically	 significant	 difference	 between	 2006	
and	2008	data,	which	are	currently	being	analyzed.	
impact
This research is important to timber	managers	because	
total	 removal	 of	 any	 non-timber	 forest	 products,	 in	 this	
case	 fireweed,	 could	 influence	 the	 survival	 and	 growth	 of	
commercially	 valuable	 trees.	 More	 specifically,	 fireweed	 is	
a	 competitor	 species,	meaning	 it	 competes	 against	 saplings	




(fireweed)	 through	 the	 burial	 of	 seed	 stocks	 (Palviainen	 et	
al.,	2007).	Non-timber	forest	product	research	could	benefit	




This	data	could	also	 influence	 local	commercial	 timber	
owners	 to	apply	 fertilizer	 to	 saplings	 after	 recent	 clear-cuts,	
contributing	 to	 the	 survival	 and	 growth	 of	 commercially	
valuable	trees.	Practicability,	cost,	and	accessibility	should	be	
considered	when	implementing	local	management	schemes.
log decomposition in interior Alaska
J. Yarie
purpose
Logs	 represent	 a	 significant	 carbon	 and	 organic	matter	
input	into	the	forest	floor	in	natural	forest	ecosystems.	This	
input	will	have	 implications	on	the	carbon,	organic	matter,	
and	 nutrient	 dynamics	 of	 forest	 soils.	The	 purpose	 of	 this	




stands	 for	 each	 major	 upland	 and	 floodplain	 vegetation	
type.	The	logs	were	4	meters	in	length	and	had	a	minimum	
diameter	on	the	small	end	of	10	cm.	Sample	locations	were	
also	 established	 in	 upland	 and	 floodplain	 recently	 burned	









have	 been	 collected	 for	 the	 unburned	 alder,	 aspen,	 birch,	
balsam	 poplar,	 floodplain	 white	 spruce,	 and	 upland	 white	
spruce	sites.	Chemical	analysis	is	continuing	on	the	collected	









wood	 weight	 remaining	 after	 ten	 years	 of	 decomposition.	
Loss	of	carbon	from	the	logs	ranged	from	48	to	50	percent.
impact






Relationship of tree growth to environmental 




Fertilization	 and	 thinning	 studies	 were	 developed	 in	
birch,	 aspen,	 and	 white	 spruce	 forest	 types	 representing	
young,	middle,	 and	 old	 age	 classes	 in	 interior	 Alaska.	The	
studies	 were	 started	 in	 the	 late	 1960s.	 Both	 climatic	 and	
tree	growth	monitoring	has	continued	through	2007.	These	
measurements	 represent	 a	 long-term	 record	 of	 tree	 growth	
and	climate	data	for	an	age	sequence	of	forest	stands.
approach
Fertilization	 and	 thinning	 studies	 started	 in	 the	 late	
1960s	are	being	monitored	on	a	yearly	basis.	The	result	is	the	
development	of	 a	 long-term	data	 set	 related	 to	 tree	growth	
and	 the	 effects	 of	 fertilization	 and	 thinning	 on	 a	 number	




that	 nutrient	 limitations	may	 only	 occur	 during	 the	 yearly	
spring	growth	period,	after	which	moisture	availability	is	the	
primary	control	of	 tree	growth	on	warm	sites.	Temperature	
dynamics,	 both	 air	 and	 soil,	 set	 seasonal	 bounds	 on	 the	
nutrient/moisture	 dynamics.	 Air	 and	 soil	 temperature	
limitations	 are	 the	 primary	 control	 of	 growth	 dynamics	 in	
the	 colder	 topographic	 locations	 in	 interior	 Alaska.	 These	
locations	 are	 usually	 dominated	by	 black	 spruce	 vegetation	
50
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The	 long-term	 perspective	 indicates	 that	 changes	 in	
the	 annual	 and	 seasonal	 precipitation	 dynamics	 as	 a	 result	
of	 climate	 change	 will	 have	 a	 substantial	 impact	 on	 tree	
growth	and	forest	ecosystem	dynamics	in	interior	Alaska.	The	
magnitude	 of	 these	 changes	will	 be	 tied	 to	 growing	 season	
temperature	 dynamics,	 vegetation	 type	 present	 on	 the	 site,	
and	age	structure	of	the	vegetation.
Influence of precipitation timing on tree growth 





result	 of	 climate	 change,	 a	 set	 of	 drought	 experiments	was	
established	 in	 hardwood	 ecosystems	 in	 both	 upland	 and	
floodplain	locations	in	interior	Alaska.	The	overall	objective	
of	 these	 studies	 is	 to	 determine	 the	 influence	 of	 summer	
rainfall	 or	 spring	 snowmelt	 on	 the	 growth	of	 trees	 in	 both	
upland	and	floodplain	locations.	The	initial	hypotheses	were:	
(1)	forest	growth	in	upland	birch/aspen (Betula neoalaskana 
Sarg./Populus tremuloides	Michx.)	stands	is	strongly	controlled	
by	 summer	 rainfall,	 and	 (2)	 forest	 growth	 in	 floodplain	
balsam	 poplar/white	 spruce	 (Populus balsamifera	 L./Picea 
glauca	(Moench)	Voss)	ecosystems	will	show	no	relationship	
to	 summer	 rainfall	 due	 to	 the	 influence	 of	 groundwater,	
linked	 to	 river	 flow	 dynamics,	 on	 soil	 moisture	 recharge.	
Based	on	results	from	the	summer	moisture	limitation	study	




PVC	greenhouse	panels	were	used	 to	construct	 a	 cover	
under	 the	 overstory	 canopy	 in	 each	 replicate	 upland	 and	
floodplain	drought	site.	The	covers	were	designed	to	prevent	
summer	 rainfall	 from	 entering	 the	 soil	 and	 recharging	 soil	
water	 during	 the	 growing	 season.	The	 covers,	 designed	 to	
drain	rainfall	off	the	plot,	were	placed	on	wooden	framing.	
On	 the	 floodplain	 sites	 the	 high	 end	 of	 the	 cover	 was	 at	






covers	were	 constructed	 using	 plywood	 and	 placed	 on	 2x4	
framing	that	was	set	directly	on	the	forest	floor.	To	prevent	
snowmelt	drainage	into	the	holes	around	trees,	the	snow	pack	
was	 removed	 from	 the	plywood	 surface	 in	 the	 spring	prior	
to	the	start	of	the	snowmelt	period	(early	April).	The	rainfall	
covers	 were	 assembled	 in	 late	May	 of	 each	 year	 and	 taken	
down	before	the	first	snowfall	in	early	September.	Based	on	
the	 average	 precipitation	 characteristics	 during	 the	 study	





Summer	 rainfall	 exclusion	 from	 the	 upland	 sites	






















and	 the	electrical	 conductivity	of	 the	groundwater,	which	 is	
sufficiently	high	on	the	floodplain	to	limit	moisture	uptake.




naturally	 following	 the	 1983	 Rosie	 Creek	 Fire.	 The	 2008	
growing	season	represents	the	twentieth	year	of	data	collection	
in	 the	 study	and	 the	 twenty-sixth	growing	 season	 since	 the	













In	 2008,	 2,235	 white	 spruce	 trees	 were	measured	 and	
entered	 into	 the	 long-term	 database.	 Average	 2008	 height	
51
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growth	 of	 all	 trees	 was	 12.9	 cm	 (max	 =	 91	 cm),	 which	 is	
only	0.8	cm	greater	than	2007	growth.	Average	total	height	
was	146	 cm	 (max	798	 cm).	Slightly	more	 than	76	percent	
of	 the	white	 spruce	 trees	were	 taller	 than	50	cm	and	about	
40	 percent	 were	 taller	 than	 137	 cm,	 or	 breast	 height	 (the	
conventional	 measurement	 point	 for	 diameter).	 The	 great	
majority	 (74	 percent)	 of	 trees	 were	 positioned	 under	 the	
shade	 of	 another	 tree	 or	 shrub,	 19	 percent	 were	 partially	
exposed	to	the	open	sky,	and	7	percent	were	free	of	shading.	
The	average	stem	diameter	was	3.1	cm	at	ground	level,	and	
2.5	 cm	at	breast	height.	 In	2008	 spruce	budworm	damage	
was	markedly	reduced	from	2007.	Budworm	effects	in	2008	







Twenty-five	 years	 after	 a	 moderate	 to	 severe-intensity	










parts	 of	 the	hectare	with	 low	white	 spruce	 stem	density	 in	




spruce	 trees	 were	 established	 by	 the	 first	 (1983)	 or	 second	




mechanically	 by	 snow	 load,	 is	 injured	 or	 killed	 by	 heavy	




are	 those	 that	 produce	 either	 a	 spruce/moss outcome or a 
broadleaf	tree/grass	outcome.	
range management






This	project	 assesses	 caribou	 (Rangifer tarandus) demo-
graphy,	 including	 interactions	 among	 herds	 and	 effects	
related	 to	 oil	 field	 development.	 Understanding	 ultimate	





To	 assess	 herd	 interactions,	 genetic	 variation	 will	 be	




molecular	 markers	 from	 cattle	 will	 be	 applied	 to	 Alaska	
caribou	in	2009.
impact
On	 Alaska’s	 North	 Slope,	 understanding	 caribou	
demography	 is	 an	 integral	 part	 of	 the	 multiple-use	
management	of	oil	 and	gas	 and	wildlife.	Land	and	wildlife	









Resources	 Conservation	 Service	 (NRCS)	 has	 offered	 an	
EQUIP	grazing	exclusion	program	where	reindeer	producers	
are	compensated	for	setting	aside	portions	of	their	permitted	
rangelands	 from	 grazing.	 The	 Reindeer	 Research	 Program	
and	NRCS	worked	together	to	develop	a	satellite	telemetry	




Reindeer	 were	 fitted	 with	 satellite	 collars	 and	 location	
data	 was	 collected	 and	 sent	 to	 the	 Reindeer	 Research	
Program,	where	an	automated	system	has	been	developed	to	
create	location	maps	and	post	them	to	a	herder-	and	agency-
accessible	 website.	 These	 maps	 alert	 producers	 if	 animals	
move	into	an	excluded	area	so	they	can	take	remedial	action.
progress
Thirty-one	 reindeer	 from	 ten	 herds	 were	 equipped	
with	 satellite	 collars.	 Collars	 were	 deployed	 on	 the	 Seward	
Peninsula	and	Saint	Lawrence	and	Nunivak	islands.	Location	













wildland crops & revegetation





seed	 and	 cutting	 propagation	 of	 bog	 blueberry,	Vaccinium 
uliginosum,	for	field	production	and	wild	stand	management.
approach












Semi-hardwood	 stem	 cuttings	 were	 collected	 at	 two-
week	 intervals	 from	 June	 20	 through	 August.	 In	 a	 second	
experiment	 cuttings	 were	 harvested	 from	 30	 different	 wild	
locations	 in	August	 and	propagated	under	greenhouse	mist	
propagation,	 25˚C	 bottom	 heat,	 0.3	 percent	 IBA	 powder,	
perlite/vermiculite	1:1	by	volume.	Rooting	percentages	were	
recorded	 and	 root	 quality	 evaluated	 six	 weeks	 after	 being	
stuck	in	the	medium.
progress
Air-dried	 seeds	 showed	 a	 linear	 decline	 in	 percent	
germination	 with	 the	 length	 of	 the	 drying	 period,	 but	 all	
percentages	 did	 not	 exceed	 35	 percent	 during	 the	 60-day	
period.	Seeds	from	frozen	berries	maintained	high	germination	
percentages	 regardless	 of	 length	 of	 freezing	 time	 (70	 +	 12	
percent).	Cold	 stratification	 improved	germination	over	 air-




occurs	 with	 seeds	 extracted	 from	 frozen	 berries	 and	 sown	
immediately	and	not	permitted	to	dry	out.
Softwood	stem	cuttings	of	wild-harvested	bog	blueberry	
from	new	 growth	 rooted	more	 than	 50	 percent	 from	 June	
20	 through	 August,	 and	 rooting	 did	 not	 differ	 among	
collection	 dates.	 Cuttings	 collected	 from	 30	 different	 wild	













Reclamation of disturbed arctic sites with native 
sedges 




species,	 water	 sedge,	 Carex aquatilis,	 and	 tall	 cottonsedge,	
Eriophorum angustifolium,	 can	 be	 used	 to	 revegetate	
decommissioned gravel	 pads	 at	 Prudhoe	 Bay,	 Alaska;	 to	
identify	the	seed	germination	requirements	and	germination	
potential	 of	 these	 species	 under	 laboratory	 and	 field	




for	 field	 and	 laboratory	 germination	 experiments	 of	 filled	
seeds	 that	 included	 fresh	 seeds,	 seeds	 stored	 dry	 for	 sixth	
months	 (4˚C),	 and	 fresh	 and	dried	 seeds	 cold	 stratified	 on	
moist	 paper	 at	 4˚C	 for	 60	 days.	 Seeds	 were	 sown	 in	 petri	




were	 sampled	 to	 identify	 variations	 in	 seed	 formation	 and	
viability.
progress
Tall	 cottonsedge	 seeds	are	 ready	 to	be	harvested	 in	 late	
July.	 The	 seeds	 are	 tiny,	 difficult	 to	 clean,	 and	 have	 not	








germination	 remains	 fairly	 constant	 regardless	 of	 harvest	




strategies	 for	 reclaiming	old	gravel	pads	 in	oil	fields	on	 the	
North	Slope	of	Alaska.	
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grant
This	project	 is	 funded	by	BP	Alaska	 and	 sponsored	by	
Alaska	Sea	Grant.	
Revegetation of a gravel-extraction operation
Norman Harris, Beth	Hall,	Dot	Helm
purpose
While	 many	 studies	 have	 dealt	 with	 revegetation	 of	
mining	operations,	little	work	has	been	done	on	revegetation	




and	 ground-based	 plot	 frame	 photography	 is	 being	 used	










in	 abundance.	 Other	 problem	 species	 (white	 sweet	 clover,	
hawksbeard,	 bird	 vetch,	 and	 pepperweed)	 have	 increased.	






revegetation	 strategies	 and	 cost-effective	 methods	 to	
monitor	 the	 progress	 of	 remediation	 efforts.	 The	 use	 of	
digital	photography	 is	a	 rapid	and	effective	method	 for	 the	
monitoring	of	revegetation	efforts.
wildlife studies






variation	 in	 North	 America.	 It	 is	 funded	 with	 a	 natural	
resources	grant	from	the	Alaska	Legislature	to	SNRAS.
approach
Molecular	 genetics	 technology	 is	 used	 to	 quantify	 the	
family	relationships	of	bears,	numbers	of	bears	contributing	
to	 breeding,	 and	 genetic	 variation	 in	 bears	 across	 western	
North	America.
progress 
Assessment	 of	 grizzly	 bear	 demographics	 and	
genetics	 is	 continuing	 with	 analysis	 of	 additional	 genetic	
markers,	 including	 functional	 genes	 (k-casein	 and	 major	















Molecular	genetics	 is	used	 to	assess	 the	 level	of	genetic	










This	 study	 is	 helping	 quantify	 genetic	 variation	 and	
subpopulation	differentiation.	Such	information	is	potentially	
useful	 in	 population	 management	 and	 policy	 formulation	





Natural Resources Use & Allocation
resource mAnAGemenT in	Alaska	 is	constrained	by	needs	 to	fulfill	 public	 expectations,	 follow	 processes	 that	 are	 le-
gally	required,	and	meet	the	substantive	requirements	of	state	
and	 federal	 laws	and	policies.	To	be	 implemented	properly,	
resource	 management	 programs	 must	 be	 solidly	 based	 on	
reliable	 information	 that	 can	 successfully	meet	 legal	 review	
and	 gain	public	 acceptance.	The	 costs	 of	 harvesting	Alaska	
resources	can	be	high,	and	most	Alaska	products	face	strong	
competition	in	global	markets.	To	remain	competitive,	Alas-
ka	 resources	must	 be	 harvested	 or	 extracted	 efficiently	 and	
marketed	 effectively.	Outdoor	 and	wildland	 recreation	 and	
nature-based	 tourism	have	become	a	 relatively	 large	part	of	
the	Alaska	 economy	and	 social	 fabric.	This	 sector	 is	highly	
dependent	on	the	management	of	public	land	resources	and	
the	cost	of	transportation.	
Sound	 natural	 resource	 economics	 requires	 developing	
and	 sharing	 information	 to	 establish	more	 effective	market	
mechanisms,	 identifying	 new	 resource	 use	 opportunities,	
and	 developing	 non-market	 valuation	 systems.	 Research	 in	
natural	 resources	at	SNRAS	and	AFES	focuses	on	 integrat-











Chemical characterization of Alaska trees
J.	Andres	Soria,	Magdalena	King
Gasification of Alaska biomass
J.	Andres	Soria,	Magdalena	King
Pyrolysis of Alaska biomass
J.	Andres	Soria,	et	al.





education & outreach • 57
Students and scientists meet and discuss virtually 
during year two of the International Polar Year 
Elena	B.	Sparrow,	et	al.




Converting Alaska fish by-products into value added 
ingredients and products
Alberto	Pantoja,	Peter	Bechtel,	Cynthia	K.	Bower	(ARS)
Can Kenai River chinook salmon survive watershed 
land use changes? Historical land use effects on 
salmon in Alaska’s Kenai River watershed
Susan	“Shana”	Loshbaugh
forests & forest products • 61
Economic and ecological effects of diameter caps: 
a Markov decision model for Douglas fir/western 
hemlock forests 
M.	Zhou,	et	al.
Moisture content determination of fire-killed trees in 
interior Alaska
J.	Andres	Soria,	et	al.
Japanese glulam beam research project
Joseph	A.	Roos,	et	al.
policy & planning • 63
Adaptive versus fixed policies for economic or 
ecological objectives in forest management 
M.	Zhou,	et	al.
Endangered Species Act science and management
M.A.	Cronin




Alaska residents statistics program
Peter	J.	Fix,	Quinn	Tracy
Dalton Highway, Denali Highway, and Fortymile 




Squirrel River community and sport hunter study
Peter	J.	Fix,	Andrew	M.	Harrington
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water & wetlands • 66
Lake level changes at Harding Lake
John	D.	Fox,	Jr.
Feasibility study for development of a storm water 
utility in the city of Fairbanks
Jackson	Fox
Impacts of water and sanitation projects on 
communities in Ghana
Josie	Osafo-Adu	Sam
Status and distribution of wetland habitats in the 
greater Fairbanks area 
Jennifer	L.	Jenkins
biomass
Chemical characterization of Alaska trees
J. Andres Soria, Magdalena	King	
purpose
Alaska	trees	are	understood	from	an	ecological	perspective,	
but	 little	 fundamental	 research	 exists	 on	 the	 chemical	
composition	 of	 the	 lignocellulosic	 stock	 of	 the	 state.	This	
ongoing	research	project	is	designed	to	provide	fundamental	
compositional	data	of	the	lignocellulosic	biomass	in	the	state	
by	 conducting	 chemical	 characterization	 of	 the	 available	
biomass.
approach
Characterization	 of	 wood	 involves	 the	 determination	
of	 carbohydrate,	 lignin,	 extractives,	 and	 inorganics.	 Based	
on	 this	 information,	 further	 breakdown	 of	 these	 fractions	
is	 possible,	 leading	 to	 the	 determination	 of	 specific	 sugars,	
propyl-phenolic	 compounds,	 and	 aromatics	 which	 can	
play	a	 significant	 role	 in	discovering	 secondary	value-added	
products,	 particularly	 pharmaceutical	 and	 nutraceutical	










We	 have	 done	 analysis	 on	 kiln-dried	 wood	 furnished	
by	 the	 Ketchikan	 Wood	 Technology	 Center,	 with	 basic	
characterization	performed	on	Sitka	spruce,	hemlock,	yellow	
cedar,	 red	 cedar,	 birch,	 red	 alder,	 and	 white	 spruce.	 We	
have	done	fire-killed	black	 spruce,	birch,	 and	alder	 as	well.	




knowledge	 in	 the	 fundamental	 understanding	 of	 the	 local	
biomass	resource.	It	provides	new	information	that	can	lead	
to	 the	 development	 of	 secondary	 value-added	 industries,	
including	 pharmaceutical,	 nutraceutical,	 fuels,	 additives,	
resins,	and	many	other	specialized	products.
Gasification of Alaska biomass
J. Andres Soria,	Magdalena	King	
purpose
Gasification	 is	 a	 thermochemical	 technique	 that,	under	
controlled	 conditions,	 can	 produce	 a	 gaseous	 combustible	
mixture	that	can	operate	small	internal	combustion	engines,	
and displace natural	 gas	 for	 some	 applications	 such	 as	
cooking	 and	 heating.	Alaska	 biomass	 has	 not	 been	 studied	
from	a	 fundamental	 perspective	under	 gasification	 regimes.	
Factors	such	as	chemical	composition,	moisture,	and	reactor	
conditions	 all	 play	 a	 significant	 role	 in	 the	 quality	 of	 the	
gas	produced.	This	 is	 the	first	 fundamental	 study	of	Alaska	
lignocellulosic	biomass	under	gasification.
approach
Alaska	 lignocellulosic	 biomass	 will	 be	 processed	 into	
compressed	 logs	 and	 various	 particle	 sizes	 which	 will	 be	
introduced	 in	 a	 small	 downdraft	 gasifier.	 The	 reaction	
conditions	will	be	analyzed	using	probes,	and	response	surface	
optimization	procedures	employed	to	improve	the	gasification	
process.	 Analysis	 of	 the	 produced	 gases	 will	 occur	 using	
chromatography	and	mass	spectrometry.	Elemental	analysis,	
caloric	value	determination,	and	chemical	composition	of	the	
raw	 feedstock	 as	well	 as	 of	 the	 products	 after	 reaction	will	
be	 conducted.	The	 combination	 of	 data	 from	 the	 reaction	
parameters,	 results,	 and	baseline	 information	will	 allow	 the	
response	 surface	method	used	to	optimize	 the	 system	to	be	
tailored	to	the	specific	species	of	biomass	and	yield	the	highest	
A biodiesel reactor capable of producing 40 gallons a day at the 
Biomass Energy Research & Development Laboratory at the 
Palmer Research & Extension Center.













The	production	of	 a	 gas	 fuel	 that	 can	be	used	directly	




biomass	 resources	 for	 the	 production	 of	 such	 a	 fuel	 may	
prove	 important	 in	 diversifying	 the	 energy	 portfolio	 of	 the	
state	and	enabling	the	growth	of	a	secondary	industry	outside	
of	 dimensional	 lumber	 products	 that	 can	 capitalize	 on	 the	
utilization	of	Alaska	biomass	resources.
Pyrolysis of Alaska biomass
J. Andres Soria, Magdalena	King;	Armando	G.	McDonald	
(Univ.	of	Idaho)
purpose
The	 production	 of	 bio-oil	 as	 a	 stable	 liquid	 substrate	
to	hold	 the	 chemicals	produced	by	 the	heating	of	wood	 in	
the	absence	of	oxygen	(pyrolysis)	is	a	major	goal	for	finding	
alternatives	 to	 petroleum.	 This	 multi-state	 collaborative	
research	 project	 is	 geared	 toward	 building	 (University	




A	 pyrolysis	 reactor	 was	 designed	 by	Dr.	 Soria	 at	 UAF	
and	 fabricated	 at	 the	 University	 of	 Idaho.	 The	 reactor,	
to	 be	 housed	 at	 the	 Palmer	Research	&	Extension	Center,	
will	 be	 able	 to	process	Alaska	biomass	 in	 order	 to	 conduct	
fundamental	 research	 in	 the	 production	 of	 bio-oil	 and	 its	
characterization.	The	bio-oil	 is	 analogous	 to	petroleum	oil,	
where	a	series	of	compounds	can	be	extracted	and	refined	into	
various	 products.	Being	 a	 liquid,	 bio-oil	 can	be	 stored	 and	
transported	 in	 similar	 fashion	 to	petroleum,	but	processing	
varies,	and	fundamental	research	in	this	area	continues	to	be	
an	active	arena	at	the	national	and	international	level.	Alaska	





The	 pyrolysis	 reactor	 has	 been	 built	 and	 delivered	
to	 Palmer.	 Controllers	 and	 peripheral	 equipment	 will	 be	
designed	and	 installed	 in	 fall	2009.	Experiments	will	begin	
in	spring	2010,	with	subsequent	data	collection	and	analysis.
impact
The	 production	 of	 bio-oil	 from	 pyrolysis	 of	 Alaska	
species	 has	 not	 been	 fully	 investigated.	 Facilities	 in	 Alaska	
did	 not	 exist,	 and	 as	 such	 this	 research	 provides	 a	 first	 in	
understanding	 the	 fundamental	 principles	 of	 pyrolysis	 for	
Alaska	 biomass,	 as	 well	 as	 establishing	 the	 basic	 research	
equipment	 and	 infrastructure	 to	 continue	 and	 expand	 this	
work.	





hydrocarbons	 that	 can	 replace	 petroleum	 hydrocarbons	 is	
explored	 in	 this	 research	 program.	 By	 using	 supercritical	
fluids,	solid	woody	biomass	can	be	transformed	into	several	
hundred	hydrocarbon	fractions	that,	analogous	to	petroleum	





collected and processed into sawdust/flour.	The	biomass	was	
introduced	into	a	high	temperature	and	high	pressure	reactor	
containing	methanol,	sealed,	and	placed	in	an	electronically	





fractions	 by	 several	 analytical	 means.	 The	 results	 from	
the	 experiments	 show	 that	 all	 Alaska	 species	 liquefied	 to	 a	
mixture	of	hydrocarbons	in	a	range	between	89–96	percent	
on	a	solid	wood	basis.	The	experiments	also	show	over	200	
hydrocarbons	 can	 be	 produced	 from	 each	 Alaska	 species	
studied.
progress
Research	 is	 ongoing	 into	 optimizing	 the	 reactions	
to	 maximize	 the	 amount	 of	 wood	 that	 is	 liquefied	 in	
this	 supercritical	 process.	 The	 goal	 is	 to	 reach	 95	 percent	
transformation	 of	 original	 solid	 wood	 into	 a	 liquid	
hydrocarbon	matrix.	New	capabilities	at	the	Palmer	Research	






wind,	 hydro,	 geothermal,	 and	 tidal.	 Yet,	 all	 of	 these	 focus	
on	 the	 production	 of	 electricity,	 with	 the	 only	 renewable	
resource	capable	of	producing	hydrocarbons	being	biomass.	
The	 new	 technology	 being	 developed	 will	 continue	 to	
increase	 our	 understanding	 of	 thermochemical	 reactions	 as	
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a	means	 of	 producing	 stable	 hydrocarbon	 feedstocks	 based	





J. Andres Soria, Shawn	Freitas;	Cindy	Bower,	Peter	Bechtel	
(USDA	ARS)
purpose
Alaska	 produces	 100,000	metric	 tons	 of	 salmon	 waste	
yearly.	These	waste	streams	include	heads	and	viscera	which	
have	no	commercial	value.	By	combining	these	wastes	with	
another	 low-value	 biomass	 stream	 in	 the	 way	 of	 small-
diameter black	 spruce	 and	 alder,	 the	mixture	may	 be	 used	
in	 gasification,	 leading	 to	 the	 production	 of	 a	 combustible	
gas	that	can	run	small	combustion	engines.	This	 is	the	first	





processed into sawdust.	 Salmon	 wastes	 from	 commercial	
fishing	 processors	 in	 Kodiak	 Island	 were	 mixed	 with	 the	
sawdust	in	a	variety	of	ratios,	not	surpassing	25	percent	fish	
due	 to	 high	moisture	 content.	The	mixture	 of	 salmon	 and	
wood	 sawdust	was	 compressed	 into	 “firelogs”	2.5	 inches	 in	
diameter	and	placed	inside	a	downdraft	gasifier.	
In	parallel,	fundamental	research	into	the	characterization	
of	 the	 individual	 raw	 feedstocks,	 different	 mixtures,	 and	
related	products	is	being	conducted	to	qualify	and	quantify	
the	best	conditions	under	which	gasification	technology	can	
be	 used	 to	 produce	 a	 combustible	 gas	 mixture.	The	 long-
term	 goal	 is	 to	 design	 reactor	 and	 reaction	 conditions	 that	
will	optimize	the	production	of	combustible	gas	from	these	










the	 first	 studies	 anywhere	 to	 optimize	 salmon	 and	 wood	
biomass	 for	 combustible	 gas	production.	This	 information,	
when	 the	 research	 is	 completed,	 will	 provide	 the	 basis	 for	
design	and	operation	of	new	reactor	systems	that	can	serve	as	
supplemental	power	systems	in	remote	locations	throughout	
the	 state,	 where	 the	 resources	 are	 available.	 If	 a	 system	 is	
further	developed	 and	optimized,	fish	processors	may	 see	 a	
direct	benefit	by	offsetting	disposal	and	energy-related	costs.
education & outreach
Students and scientists meet and discuss 
virtually during year two of the International 
Polar year 






Our	 main	 objectives	 were	 1)	 to	 continue	 student	
activities	 during	 the	 fourth	 International	 Polar	 Year	 (IPY),	
2)	 to	 provide	 students	 in	 Alaska	 and	 Argentina	 and	 other	





research	 in	 their	 local	 environments	 and	 in	 collaborative	
partnerships	with	scientists	and	other	students	worldwide.
approach
We	 used	 videoconferencing	 technology	 to	 connect	
students	 and	 their	 teachers	 in	 Alaska	 and	 Ushuaia,	
Argentina,	with	scientists	studying	the	Arctic	and	Antarctic.	
The	 videoconference	 was	 followed	 by	 a	 web	 chat	 and	 an	
asynchronous	web	forum	to	give	other	students	from	different	
parts	 of	 the	 world	 the	 opportunity	 to	 connect	 with	 Earth	
system	scientists.	
progress
The	 fourth	 IPY	 began	March	 1,	 2007	 and	 continued	
through	 March	 2009.	 The	 Monitoring	 Seasons	 Through	
Global	 Learning	 Communities,	 or	 Seasons	 and	 Biomes	
project,	conducted	another	IPY	pole-to-pole	videoconference	
on	 April	 8,	 2008.	 Participants	 (students	 and	 teachers)	
came	 from	 Moosewood	 Farm	 Home	 School,	 and	 Randy	
Smith	 Middle	 School	 (Fairbanks,	 Alaska);	 Wasilla	 High	
School (Wasilla,	 Alaska)	 and	 from	 Innoko	River	 School	 (a	
high	school	 in	Shageluk,	Alaska);	and	the	high	school	Base	
Esperanza	 School,	with	 teachers	 from	Colegio	Nacional	 de	
Ushuaia	 (Ushuaia,	 Argentina).	 Participating	 scientists	 were	
from	 SNRAS,	 the	 International	 Arctic	 Research	 Center	
and	 other	 research	 institutes	 at	 the	 University	 of	 Alaska	
Fairbanks,	 Global	 Learning	 and	 Observations	 to	 Benefit	







More	 than	 400	 students	 in	 Fairbanks,	 Shageluk,	
and	 Wasilla,	 Alaska,	 and	 Ushuaia,	 Argentina,	 and	 other	




were	 enthusiastic	 about	 the	 experience.	 A	 newspaper	
article	 resulted	 from	 the	 videoconference	 as	well	 as	 an	 oral	
presentation	 at	 the	 IPY	 Education	 Outreach	 Session	 in	
the 2008	 Annual	 American	 Geophysical	 Union	 Meeting.	
Participants	 responded	 enthusiastically	 to	 the	 pole-to-pole	
event.	 The	 conference	 resulted	 in	 increased	 participation	




Monitoring seasons through global learning 
communities









their	 students	 opportunities	 to	 participate	 in	 Earth	 system	






Rural	 and	 urban	 Alaska	 K-12	 teachers,	 as	 well	 as	
teachers	 from	 other	 parts	 of	 the	 United	 States	 and	 the	
world,	 are	 being	 provided	 professional	 development	 (PD)	
workshops	to	engage	their	students	in	studying	seasons	and	
investigating	 their	 biomes	 using	 the	 “Earth	 as	 a	 system”	
approach.	By	monitoring	 the	 seasons,	 students	 are	 learning	
how	 interactions	within	 the	 Earth	 system	 affect	 their	 local	
environment	and	how	their	local	environment	in	turn	affects	
regional	and	global	environments.	During	the	PD	institutes,	
teachers	 learn	 to	 use	 standardized	 scientific	 measurements	
and	protocols	developed	by	this	project	(also	called	Seasons	
and	 Biomes),	 the	 Global	 Learning	 and	 Observations	 to	
Benefit	 the	 Environment	 (GLOBE)	 program,	 other	 Earth	
system	science	research	programs,	and	best	teaching	practices	
in	 inquiry-	 and	 project-based	 learning.	 New	 protocols	 are	
being	developed	and/or	adapted	as	needed	 to	help	 teachers	








Illinois,	 New	 Jersey,	 Ohio,	 and	 Switzerland.	 A	 mosquito	
protocol	was	developed	in	Thailand	to	help	students	identify	
larvae	of	Aedes and Culex	species.	Regional	and	international	
professional	 development	 workshops	 for	 K-12	 teachers,	
GLOBE	 partner	 coordinators,	 and	 teacher	 trainings	 were	
conducted	in	Fairbanks,	Alaska,	in	June	and	October	2008,	




Several	 presentations	 as	well	 as	 eight	 publications	 have	
resulted	 thus	 far	 from	 this	 project.	 Teachers	 have	 been	
implementing	it	in	their	classrooms,	teaching	their	students	
what	they	learned	at	the	PD	workshops.	Their	students	have	
contributed	 data	 to	 ongoing	 Earth	 system	 science	 studies,	
e.g.,	 plant	 phenology,	 atmosphere/weather,	 and	 have	 also	
conducted	 their	 own	 studies.	 For	 example,	 some	 students	
were	 chosen	 to	 present	 their	 investigations.	 Three	 Alaska	
Native	 high	 school	 students	 as	 well	 as	 six	 students	 from	
the Model	 School	 for	 the	 Deaf	 in	Washington,	 DC,	 and	
Indianapolis	were	chosen	and	funded	to	present	their	studies	
at	the	GLOBE	Learning	Expedition	in	South	Africa	in	June	
2008.	 Pre-	 and	 post	 assessments	 of	 students	 have	 shown	 a	
significant	 increase	 in	 their	 science	 content	 knowledge	 of	
Earth	as	a	system.	
fisheries
Converting Alaska fish by-products into value 





The	over-arching	goal	of	 this	project	 is	 to	develop	new	
knowledge	 to	 increase	 the	 value	 of	 underutilized	 seafood	
processing	 byproducts	 for	 aquaculture	 and	 agriculture	 in	 a	
sustainable	manner.	To	this	end,	we	will:	
1.	 Elucidate	 the	 chemical,	 biological,	 and	 physical	
properties	of	underutilized	Alaska	fish	byproducts	and	their	





and	 physical	 qualities	 of	 raw	materials	 for	 developing	 new	
and	 improved	 ingredients/biochemicals	 from	 Alaska	 fish	
byproducts.




We	 will	 first	 examine	 the	 definition	 of	 a	 sustainable	
byproduct	source	and	the	standards	for	organic	aquaculture	
ingredients.	 In	 light	 of	 the	 definitions	 and	 standard,	
byproducts	 currently	 produced	 by	 fish	 oil	 and	meal	 plants	
in	 Alaska	 will	 be	 evaluated.	The	 initial	 effort	 would	 focus	
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on	utilization	of	 byproducts	 from	 the	only	 two	 sustainable	
fisheries	 in	 the	United	States,	which	are	 the	Alaska	pollock	
and	 salmon	 fisheries.	 Altering	 existing	 processing	 methods	
or	incorporating	new	methods	to	meet	the	organic	standards	
will	 be	 explored.	 Organic	 products	 will	 be	 produced	 and	
chemical	and	nutritional	properties	characterized.	In	addition,	
properties	 such	 as	 lipid	 oxidation	will	 be	 evaluated	 during	
storage	and	distribution.	Additional	studies	will	evaluate	the	
feasibility	 to	 produce	 unique	 products	 such	 as	 palatability	
enhancers	and	feed	attractants	for	organic	aquaculture.
progress and impact
EFFEctS oF StoRAgE tiME AND tEMPERAtuRE oN thE quAlitY 
oF SEPARAtE BYPRoDuctS 
There	is	need	for	information	on	how	storage	time	and	
temperature	 affect	 individual	 byproducts	 such	 as	 heads,	
viscera,	 and	 frames.	 ARS	 scientists	 studied	 pink	 salmon	
and	 pollock	 byproduct	 parts,	 stored	 at	 two	 temperatures.	
Rates	 of	 change	 for	 oxidation,	 spoilage,	 and	 the	 formation	
of	biogenic	amines	were	different	for	each	species’	heads	and	
viscera.	The	 results	 suggested	 that	 if	byproduct	parts	are	 to	
be	 separated,	 inhibition	of	microbial	 growth	 in	viscera	 and	
protection	 against	 oxidation	 in	heads	 should	be	 considered	
during	storage	of	pink	salmon.	
chEMicAl chARActERizAtioN oF wAtERMARKED chuM AND 
PiNK SAlMoN BYPRoDuctS
When	 pink	 and	 chum	 salmon	 are	 harvested	 for	 high	
quality	roe,	the	remaining	carcass	has	 less	value.	This	study	
by	ARS	and	University	of	Alaska	 scientists	was	designed	to	
characterize	 late-run	 chum	 and	 pink	 salmon	 byproducts	
derived	 from	 fish	 that	 showed	 advanced	 stages	 of	 skin	
watermarking.	 Samples	 were	 obtained	 from	 commercial	
processors.	Analyses	included	the	proximate,	fatty	acid,	amino	
acid,	mineral,	vitamins,	and	biogenic	amines	concentrations.	




ElEctRoSPuN FiBERS coNtAiNiNg FiSh gElAtiNS
Gelatin	incorporated	into	electrospun	fibers	can	improve	
cell	growth	 in	 tissue	engineering	applications.	However,	no	





electrospun	 directly	 from	 water	 at	 room	 temperature.	The	
fibers	had	diameters	of	several	hundred	nanometers,	providing	
high	 surface	 areas,	 and	 may	 have	 biomedical	 applications	
such	as	wound	dressing.
StABiliziNg PuFA-Rich oilS FRoM SAlMoN BYPRoDuctS
Valuable	salmon	oils	can	be	extracted	from	fish	processing	
wastes,	 but	 they	must	be	 stabilized	 immediately	 to	prevent	
damage	 to	 long-chain	 polyunsaturated	 fatty	 acids.	 Smoke	
processing	was	 evaluated	 by	ARS	 and	University	 of	 Alaska	
scientists	as	a	technology	to	reduce	oxidation	of	salmon	oil.	
Salmon	 heads	 exposed	 to	 hot	 smoking	 produced	 oils	 with	
decreased	 oxidation	 and	 superior	 antioxidant	 potential,	
including	higher	levels	of	tocopherols,	than	their	non-smoked	
counterparts.	 Smoking	 byproducts	 prior	 to	 oil	 extraction	
will	 extend	 the	 timeframe	 for	 oil	 removal	 and	 allow	 non-
refrigerated	transportation	of	oils	without	addition	of	costly	
antioxidants.
EFFEctS oF tEMPERAtuRE oN thE viScoSitY AND oxiDAtioN 
RAtE oF uNPuRiFiED SAlMoN oil
During	 oil	 purification	 it	 is	 important	 to	 be	 able	 to	
predict	 the	 apparent	 viscosity	 value	 of	 the	 oil	 at	 each	 step	
because	 each	 step	 involves	 exposing	 the	 oil	 to	 different	
temperature	conditions.	A	study	was	conducted	at	Louisiana	
State	 University	 and	 the	 University	 of	 Alaska	 to	 provide	
information	 on	 lipid	 oxidation	 as	 well	 as	 the	 thermal	 and	
rheological	properties	of	unpurified	salmon	oil	that	are	useful	
for	 designing	 improved	 purification	 processes	 of	 the	 oil.	
Results	 indicated	that	unpurified	salmon	oil	exhibited	non-
Newtonian	 fluid	 behavior;	 the	 apparent	 viscosity	 decreased	
and	 the	 rate	 of	 lipid	 oxidation	 increased	 as	 temperature	
increased.	 The	 study	 showed	 that	 these	 changes	 could	 be	
competently	 described	 by	 the	 Arrhenius	 equation.	 These	
results	are	being	used	to	design	improved	fish	oil	purification	
processes.
PuRiFYiNg SAlMoN oil uSiNg ADSoRPtoN AND 
NEutRAlizAtioN PRocESSES
The	 quality	 of	 unrefined	 salmon	 oil	 decreases	 during	
storage.	The	development	of	simplified	low-cost	procedures	
to	 remove	 pigments,	 proteins,	 moisture,	 free	 fatty	 acids,	
and	 other	 impurities	 from	 unpurified	 oil	 will	 increase	 its	
quality	 and	 value.	This	 study	was	 completed	by	University	









AlASKA FiSh BoNEMEAlS AS MiNERAl SuPPlEMENt iN All-
PlANt PRoDuct DiEt FoR tRout
There	is	a	potential	market	for	Alaska	fish	bonemeals	as	
feed	ingredients	in	trout	diets.	A	feeding	trial	was	completed	
by	 the	University	 of	 Idaho,	University	 of	Alaska,	 and	ARS	
scientists	 with	 post-juvenile	 rainbow	 trout	 fed	 all	 plant-
product	 diets	 supplemented	 with	 Alaska	 fish	 bonemeal.	
Results	 indicated	 Alaska	 bonemeal	 produced	 an	 equivalent	









AlASKA FiSh tEStES MEAl SuPPlEMENtAtioN to AN All-PlANt 
DiEt FoR tRout
There	 is	 potential	 for	 making	 a	 feed	 ingredient	 from	














NutRitioNAl quAlitY oF NovEl AlASKA PollocK BYPRoDuct 
MEAlS
The	nutritional	 value	 for	Pacific	 threadfin	 (Polydactylus 
sexfilis)	 of	 Alaska	 pollock	 bone,	 liver,	 and	 milt	 meals	 was	
unknown.	The	Oceanic	 Institute,	 the	University	 of	Alaska,	
and	ARS	 scientists	 collaborated	on	 a	 growth	 trial	 in	which	
these	 three	 meals	 were	 included	 into	 a	 pollock	 fishmeal-
based	 control	 diet	 at	 a	 10	 percent	 level.	 It	was	 found	 that	
the	 threadfin	 fed	 diets	 containing	 the	 three	 meals	 grew	 at	
least	as	well	as	those	on	a	pollock	fishmeal	control	diet.	This	
information	 is	 useful	 because	 it	 indicates	 that	 there	 are	 no	
clear	 benefits	 in	 using	 fishmeal	 made	 from	 Alaska	 pollock	
bone,	 liver,	 or	 testes	 meals	 over	 conventional	 fishmeal	 for	
inclusion	in	diets	for	Pacific	threadfin.
PAlAtABilitY oF AlASKA PollocK MEAlS FoR ShRiMP
The	 ability	 of	 various	meals	made	 from	 specific	 waste	
streams	 of	 the	 Alaska	 fishing	 industry	 (pollock	 milt	 and	
liver	meals,	bone	meal,	 and	crab	 shell)	 to	 act	 as	 attractants	
for	Pacific	white	 shrimp	was	 tested.	The	Oceanic	 Institute,	
the	University	of	Alaska,	and	ARS	scientists	participated	 in	
a	 study	where	 the	 control	 diet	 containing	wheat	 flour	 and	
soybean	meal	was	 replaced	at	 the	5	percent	 level	by	one	of	












materials.	 ARS	 scientists	 examined	 the	 effects	 of	 drying	
temperature	 on	 the	 barrier	 and	 mechanical	 properties	 of	
Alaska	pollock	and	Alaska	pink	salmon	gelatin	films.	Cold-cast	
films	(dried	below	gelation	temperature)	had	superior	tensile	
strength,	 but	 inferior	 water	 vapor	 permeability	 compared	
to	hot-cast	films.	Therefore	some	of	 the	material	properties	
of	fish	gelatin	films	can	be	controlled	by	varying	the	drying	
temperatures.	This	 provides	 an	 easy	method	 to	manipulate	
fish	gelatin	film	properties	to	become	more	competitive	with	
mammal-based	gelatin	films.
chARActERiSticS oF BYPRoDuctS FRoM BlAcK RocKFiSh AND 
SKAtES
Black	 rockfish	 and	 skates	 are	 commercially	 harvested	
species	in	Alaska.	The	objective	of	this	study,	conducted	by	
University	of	Alaska	and	ARS	scientists,	was	to	characterize	




oils	 had	high	 levels	 of	 long-chain	 omega-3	 fatty	 acids,	 and	





cRoP YiElDS uSiNg AlASKA BYPRoDuct oRgANic FERtilizERS






barley	 growth	 response	 in	 2007	 and	 2008	 by	University	 of	
Alaska	 and	ARS	 scientists.	 Significant	 amounts	 of	 nutrients	
(especially	nitrogen)	were	released	in	the	second	year	after	their	
application,	but	in	the	third	year,	there	was	little	impact	from	




Can Kenai River chinook salmon survive 
watershed land use changes? Historical land 





development	 and	 salmon	 productivity	 in	 the	 Kenai	 River	
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I	 will	 use	 approaches	 from	 historical	 research,	
interdisciplinary	 landscape	 science,	 and	 geographic	
information	 systems	 (GIS)	 to	describe	 the	watershed’s	 land	
use	history	to	see	if	there	is	a	link	between	land	use	changes	
and	 the	 productivity	 of	 salmon	 runs.	 The	 study	 will	 also	
compare	the	KRW	with	land	use	histories	of	other	salmon-






long-term	 residents	 will	 begin	 in	 spring	 2009;	 the	 project	
should	be	completed	in	early	2010.
impact
Although	 the	 KRW	 appears	 undisturbed	 compared	 to	
many	 salmon-producing	 watersheds	 in	 other	 states,	 over	
the	past	 sixty	years	urban	 sprawl	 and	development	 close	 to	
the	 river	 have	 dramatically	 altered	 the	 riparian	 vegetation.	
However,	 there	 are	 still	 extensive	 forested	 areas	 along	 the	
river,	so	it	may	not	be	too	late	to	avoid	the	fate	of	so	many	
salmon	rivers	in	the	Lower	48.
forests & forest products
Economic and ecological effects of diameter 
caps: a Markov decision model for Douglas 




We	 evaluated	 economic	 and	 ecological	 effects	 of	 not	
















The	 opportunity	 cost	 fell	 in	 four	 distinct	 quartiles.	
The	sixteen	stand	states	with	high	basal	area	in	large	shade-
intolerant	 and	 large	 shade-tolerant	 trees	 had	 the	 highest	
opportunity	 cost	 ($798	 to	 $816	ha-1y-1,	 expected	 over	 an	
infinite	 horizon),	 while	 the	 sixteen	 stand	 states	 with	 low	
basal	area	 in	 large	 shade-intolerant	and	 large	 shade-tolerant	
trees	had	the	lowest	($59	to	$89	ha-1y-1).	We	published	our	
results in Forest Science.
impact











Moisture content determination of fire-killed 
trees in interior Alaska










The	 team	 traveled	 to	 the	 locations	 along	 the	 road	
system	 that	were	 affected	 by	 fires	 between	 2000	 and	 2006	
in	 interior	 Alaska.	 At	 each	 location,	 plots	 and	 trees	 were	
selected	 based	 on	 BAF10	 prism	 methodology,	 noting	 the	
landscape	characteristics	and	forest	structure.	Representative	
samples	of	fire-killed	 trees	were	harvested	 and	 taken	 to	 the	
laboratory	 for	 further	 analysis.	 Determination	 of	 moisture	
was	 done	 by	 gravimetric	 and	 electrical	 resistance	methods,	
while	chemical	and	physical	characterization	was	done	based	
on	ASTM	standards	for	wood.	Additional	determination	of	
heat	 content,	 for	 potential	 recovery	 of	 biomass	 for	 heating	
fuel	was	performed	based	on	ASTM	standards.	
The	 research	 project	 also	 developed	 remote	 sensing	
algorithms	 to	 estimate	 the	 biomass	 available	 within	 the	
affected	 areas	 by	 using	 optical	 imagery	 and	 geographical	
information	 systems.	 Spatial	 analysis	 incorporating	 field	
data	with	laboratory	results	is	being	used	to	create	GIS	maps	





The	 study	 will	 offer	 insight	 into	 the	 properties	 and	
characteristics	of	fire-killed	trees	that	can	potentially	be	used	
in	a	variety	of	applications	including	heating	fuel,	composite	
materials	 and	 other	 specialized	 value-added	 products.	 The	
state	 of	 Alaska	 has	 a	 very	 small	 established	 forest	 products	
industry,	 which	 has	 traditionally	 been	 focused	 on	 large-
diameter	 trees	 for	producing	dimensional	 lumber	products.	
The	current	study	may	provide	information	that	 is	relevant	
to	 salvaging	 existing	 deadwood	 stock	 for	 new	 applications.	
This	may	have	a	positive	influence	in	the	industry,	as	well	as	
provide	a	financial	incentive	for	restoring	burned	lands.




The	 Japanese	 glulam	 beam	 market	 has	 been	 growing	
steadily	 since	 the	 early	 1990s.	 From	 1993	 to	 2007,	 total	
glulam	beam	usage	increased	from	199,300	cubic	meters	to	
1,814,100	cubic	meters.	Japanese	glulam	beam	supply	comes	









The	 researchers	 traveled	 to	 Japan	 and	 interviewed	
representatives	from	Japanese	glulam	manufacturing	facilities.	
The	 company	 representatives	were	 asked	what	 species	 they	






The	 research	 showed	 there	 is	 potential	 for	 increased	
market	 share	 for	 Alaska	 forest	 products	 in	 Japan’s	 glulam	
beam	and	lamstock	market.	The	researchers	offered	specific	
recommendations:
1.	Organize	workshops	 to	 teach	Alaska	 sawmills	 about	
the	 technical	 requirements	 of	 the	 Japanese	 lamstock	 and	
glued	laminated	beam	market.	
2.	Pre-qualify	sawmills	in	Alaska	that	have	the	technical	






5.	 Invite	 potential	 Japanese	 customers	 to	 visit	 sawmills	
in	Alaska.
6.	Create	Alaska	lamstock	brands	based	on	the	established	












and	offers	 tremendous	opportunity	 is	 Japan.	However,	 due	
to	a	previously	strong	US	dollar,	increased	competition	from	




products	 industry,	 particularly	 those	 that	 present	 potential	
opportunities	for	Alaska	industry.
approach
We	 collected	 data	 from	 government	 and	 industry	
organizations	and	 interviewed	 industry	experts,	 traveling	 to	







1.	 Changing	 building	 regulations:	 The	 Japanese	
government	revised	its	Building	Standards	Law	in	2007.	This	
revision	 applies	 more	 stringent	 standards	 to	 the	 structural	
certification	of	building	plans.
2.	Changing	timber	supply:	Overall,	Japan’s	lumber	and	
log	 supply	 from	North	America	has	decreased.	 In	 contrast,	
lumber	 and	 log	 supply	 from	 Europe,	 Russia,	 and	 within	
Japan	 has	 increased.	 However,	 many	 recent	 developments	





Assessment	 System	 for	 Building	 Environmental	 Efficiency	
(CASBEE).	 This	 system	 applies	 to	 both	 commercial	 and	
residential	 buildings	 and	 consists	 of	 various	 green	 building	
criteria.	Additionally,	the	Japanese	government	has	announced	
a	 program	 to	 require	 all	 forest	 products	 purchased	 for	 use	
in	 government	 projects	 to	 originate	 from	 legally	 harvested	
timber.	
4.	 Changing	 exchange	 rates:	 The	 US	 dollar	 has	
depreciated	 approximately	 6	 percent	 against	 the	 Japanese	
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yen	in	the	past	two	years	while	the	euro	and	Canadian	dollar	
appreciated	against	the	Japanese	yen	during	this	same	period,	
making	 US	 forest	 products	 more	 price	 competitive	 in	 the	
Japanese	market.	
5.	 Decreased	 population	 growth:	 Two	 of	 the	 most	
important	 demographic	 segments	 in	 Japan are the Baby	
Boomers	and	their	children,	or	Eco	Baby	Boomers.	The	Baby	
Boomers	 are	 retiring	 and	 have	 the	 disposable	 income	 that	
allows	them	to	improve	their	houses	and	their	quality	of	life.	
Eco	 Baby	 Boomers	 are	 beginning	 to	 have	 families	 of	 their	
own	and	many	are	choosing	to	purchase	value-priced	homes	
rather	than	buy	condominiums	or	rent	apartments.
Alaska	 has	 unique,	 high-quality	 forest	 products	 that	
are	 well	 suited	 for	 the	 Japanese	 market,	 and	 many	 of	 the	
trends	presented	in	this	paper	offer	opportunities	for	Alaska	




and Sitka	 spruce	 much	 more	 price	 competitive	 in	 the	
Japanese	market	 than	previously.	Second,	Russia imposed a 
softwood	log	export	duty	of	20	percent	on	January	1,	2007	in	
an	attempt	to	increase	value-added	processing	within	Russia,	
and	 the	Russian	government	 is	planning	 to	 increase	 this	 to	
80	percent	by	January	1,	2009.	Many	 industry	experts	had	
pointed	out	that	Japanese	mills	are	looking	for	new	suppliers	
to	replace	the	Russian	supply.	Much	of	the	Russian red pine 
and larch	 that	 was	 exported	 to	 Japan	 could	 be	 substituted	
with	 North	 American	 species.	 Third,	 increasing	 green	
building	 and	 procurement	 policies	 may	 require	 suppliers	
to	 provide	 documentation	 certifying	 that	 imported	 wood	





Adaptive versus fixed policies for economic or 






state,	 at	 fixed	 intervals,	 regardless	 of	 the	 stand	 state	 and	of	
the	 state	 of	 the	market.	 In	 an	 adaptive	 policy,	 by	 contrast,	
the	post-harvest	state	and	the	timing	of	the	harvest	depend	




We	 compared	 optimal	 fixed	 and	 adaptive	 policies	
obtained	with	 identical	models	 and	 assumptions,	 and	with	
data	 from	 the	 Douglas	 fir/western	 hemlock	 forests	 in	 the	
Pacific	Northwest	of	the	United	States.
results
In	maximizing	economic	 returns	 from	harvests	over	 an	
infinite	 time	horizon,	 the	net	present	value	was	17	percent	
higher	with	an	adaptive	 than	with	a	fixed	policy.	 It	was	22	
percent	higher	when	 the	objective	was	 to	maximize	 annual	
harvest.	The	 adaptive	 policy	 was	 even	 more	 superior	 with	
undiscounted,	 noneconomic	 objectives,	 such	 as	 the	 area	 of	
spotted	owl	habitat	 (+37	percent	 gain),	 or	 the	 area	of	 late-
seral	forest	(+51	percent),	but	less	so	in	maximizing	the	stock	
of	high	quality	logs	(+6	percent).	The	adaptive	formulation	
also	 lent	 itself	 readily	 to	multi-objective	management.	Our	
results	were	published	in	Forest Ecology and Management.
impact
The	provocative	 results	 show	 that	 the	 adaptive	policies	
in	 forest	 management	 are	 superior	 over	 fixed	 policies	 in	













Scientific	 information	 is	 synthesized	 for	 assessment	 of	
ESA	 issues	 including	designation	of	 subspecies	and	distinct	
population	segments	for	ESA	listing,	assessment	of	threatened	
or	 endangered	 status,	 and	 possible	 management	 actions	







including	 polar	 bears,	 beluga	 whales,	 Steller	 sea	 lions,	 sea 
otters,	 eiders,	 loons,	 goshawks,	 wolves,	 and	 species	 in	 the	
other	 forty-nine	 states.	 Review	 and	 assessment	 of	 scientific	
and	 management	 documents	 has	 been	 done	 for	 several	 of	
these	species.
impact




When laws affecting the environment conflict: 
focus on public lands
Julie Lurman Joly
purpose
The	objective	 is	 to	 identify	 situations	 in	which	 laws	or	
policies	 with	 conflicting	 purposes	 or	 methodologies	 are	 in	
place,	 to	 analyze	 that	 legal	 conflict	 in	 order	 to	 understand	
how	 it	manifested	 and	what	 its	 practical	 consequences	 are,	
and	perhaps	to	recommend	changes.
approach
1.	An	examination	of	 the	 issue	of	 assisted	migration,	 a	
method	 of	 dealing	 with	 increasingly	 endangered	 flora	 and	
fauna	in	a	time	of	climate	change,	which	is	currently	being	
debated	by	conservation	biologists.




3.	 An	 examination	 of	 several	 inconsistencies	 in	 the	
implementation	 of	 the	 Marine	 Mammal	 Protection	 Act	
regarding	 the	 Native	 Alaskan	 hunting	 exemption	 and	 the	
meaning	of	the	term	“waste.”
progress
1.	 An	 analysis	 of	 the	 existing	 legal	 support	 and	 legal	
obstacles	 to	 such	 a	 course	 of	 action	 has	 been	 completed.	
The	 manuscript	 describing	 this	 work	 has	 been	 accepted	
for	publication	and	appeared	 in	 the	May	2009	 issue	of	 the	
Environmental Law Reporter.	







the	 inconsistencies	 and	 suggesting	 a	 clarified	 approach	 has	
been	 published	 and	 can	 be	 found	 at:	Martin	 Robards	 and	
Julie	 Lurman	 Joly,	 “Interpretation	 of	 ‘Wasteful	 Manner’	
within	 the	Marine	Mammal	Protection	Act	and	 its	Role	 in	
Management	 of	 the	Pacific	Walrus,”	 13	Ocean and Coastal 
Law Journal	171,	2008.
impact
1.	As	 the	 concept	 of	 assisted	migration	 becomes	 a	 hot	
topic	 in	 conservation	 biology	 circles	 it	 will	 be	 useful	 for	
scientists,	conservationists,	and	advocates	to	understand	the	
legal	regime	in	which	such	a	program	would	have	to	operate.
2.	This	work	will	 be	 of	 interest	 to	 all	 federal	 land	 and	
resource	managers	who	operate	under	a	statute	that	contains	






and	 organizations	 that	 depend	 on	 marine	 mammals	 for	
subsistence,	economic,	and	cultural	purposes.







This	 is	 one	 component	 of	 a	multi-part	 project	 that	 is	
charged	 with	 synthesizing	 knowledge	 about	 the	 effects	 of	
climate	 change	 on	 indigenous	 people	 and	 resource-based	
communities	 in	 the	United	States	and	Canada;	 this	project	
will	relate	to	social	vulnerability	and	equity.	Reports	and	other	
publications	will	inform	policymakers	and	resource	managers	
of	 the	opportunities,	challenges,	and	 issues	 related	 to	 social	
vulnerability	and	equity	in	the	context	of	climate	change.
approach
Information	 about	 issues,	 policy,	 and	 programs	
pertaining	 to	 socioeconomic	 and	 cultural	 effects	 of	 climate	
change	on	indigenous	people	 in	Alaska	and	Canada	will	be	
synthesized	 into	 a	 literature	 review.	 Sources	 of	 information	








what	 available	 science	 says	 about	 social	 vulnerability	 and	





Alaska residents statistics program
Peter J. Fix, Quinn	Tracy
purpose




with	 several	 federal	 and	 state	 agencies	 (USDI	 Bureau	 of	
Land	 Management,	 National	 Park	 Service,	 and	 Fish	 &	
Wildlife	Service;	USDA	Forest	Service;	Alaska	Department	
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approach
We	 gathered	 information	 using	 a	 mail	 survey.	 We	
stratified	 the	 state	 into	five	 regions	 and	drew	 samples	 from	
each	region.	
progress
We	 presented	 our	 preliminary	 results	 at	 the	 14th 
International	 Symposium	 on	 Society	 and	 Resource	










participated	 in	 hiking	 in	 the	 previous	 twelve	months,	 and	
the	percentage	of	people	 from	various	 regions	participating	
in	specific	activities,	for	example,	43	percent	of	respondents	
from	 the	 southcentral	 region	 participated	 in	 freshwater	
fishing	 on	 the	 Kenai	 Peninsula	 compared	 to	 8	 percent	 of	
Interior	residents.	In	contrast,	19	percent	of	Interior	residents	
participated	in	freshwater	fishing	in	the	Copper	River	basin	
compared	 to	 12	 percent	 of	 Southcentral	 residents.	 Results	
also	showed	places	residents	either	no	longer	visit	or	for	which	




were	chosen	often	as	 important	 reasons	 for	participating	 in	
outdoor	activities.	
Dalton Highway, Denali Highway, and 
Fortymile Country recreation experience study
Peter J. Fix, Jennifer	Stegmann;	Tara	L.	Teel (Colorado	State	
Univ.)
purpose 
This	 project	 applied	 the	 concepts	 of	 Benefits	 Based	
Management	 to	a	 study	of	 recreation	experiences	along	 the	
Dalton	and	Denali	highways	and	the	Fortymile	country.	The	
study	measured	the	four	levels	of	demand	specified	by	Benefits	
Based	Management:	 activities,	 settings,	 desired	 experience,	
and	off-site	benefits.	
approach
Visitors,	 selected	 by	 a	 random	 sample,	 were	 asked	 to	
participate	 in	a	 short	on-site	 survey	and	were	given	a	more	
detailed	survey	to	return	by	mail.	
progress
During	 summer	 2008,	 the	 report	 was	 completed	 and	
presented	to	the	Bureau	of	Land	Management.	
impact
This	 study	will	 assist	 the	Bureau	of	Land	Management	




most	 often	 as	 the	primary	destination	 (30	 and	31	percent,	















Kruger	(USDA	Forest	Service);	Peter J. Fix 
purpose 
This	project	was	developed	to	provide	stakeholders	with	
basic	 information	 regarding	 the	 visitors	 to	 the	 Kamchatka	
Peninsula	 in	 Russia.	 Information	 gathered	 included	 areas	










The	 information	 resulting	 from	this	 study	will	be	used	
to	 improve	 visitor	 services	 and	 stewardship	 of	 the	 region’s	






Trekking/hiking,	 photography,	 and	 freshwater	 fishing	 were	
the	top	three	favorite	activities	of	visitors.	Escaping	everyday	
pressure,	 enjoying	 wild	 nature,	 and	 learning	 about	 nature,	
geology	 and/or	 biodiversity	 were	 the	 top	 three	 experiences	
visitors	were	seeking.	Russians	spent	on	average	$2,283	US	
and	non-Russians	spent	on	average	$3,365	US.
Squirrel River community and sport hunter 
study
Peter J. Fix, Andrew	M.	Harrington
purpose 
This	project	was	designed	 to	assist	 the	Bureau	of	Land	





















Conflict	 might	 also	 result	 from	 differing	 views	 between	
local	 and	 non-local	 hunters	 regarding	 what	 is	 considered	
appropriate hunting	 practices,	 the	 appropriate	 relationship	
between	 the	 hunter	 and	 the	 hunted,	 compensation	 for	
guiding,	and	other	issues	pertaining	to	hunting.	
White Mountains National Recreation Area 
winter recreation experience study
Peter J. Fix, Andrew	M.	Harrington
purpose 
This	 project	 applied	 the	 concepts	 of	 Benefits	 Based	
Management	 to	 study	 recreation	 experiences	 of	 winter	







data	and	completed	most	of	 the	analysis	 in	preparation	 for	
presentation	to	the	Bureau	of	Land	Management	(BLM).
impact
This	 study	 will	 assist	 the	 BLM	 in	 understanding	 the	
visitors	 to	 these	 areas	 and	 provide	 guidance	 in	 developing	
appropriate	 management	 plans.	 A	 zone	 that	 extended	
from	 the	 Elliot	Highway	 to	 Lee’s	Cabin	 received	 the	most	
visitation	 (71	 percent).	 Snowmachining	 and	 skiing	 were	
the	 two	most	 often	 selected	 primary	 activities	 (26	 and	 21	
percent,	respectively),	followed	by	dog	sledding	(19	percent).	
Experiencing	nature,	escaping	crowds,	and	escaping	personal	
and	 social	 pressures	 were	 the	 top	 three	 reasons	 for	 visiting	
the	area.	Respondents	felt	a	greater	connection	with	nature,	
enhanced	mental	health,	and	an	enhanced	sense	of	personal	
freedom	were	 important	outcomes	of	 spending	 time	 in	 the	
WMNRA.
water & wetlands
lake level changes at Harding lake
John D. Fox, Jr.
purpose
Harding	Lake	is	an	important	recreational	lake	in	interior	
Alaska	 that	has	 experienced	periods	of	declining	 lake	 levels	
due	 to	 the	divergence	of	 a	major	 feeder	 stream.	This	 study	
focuses	 on	 reconstructing	 historic	 lake	 levels	 and	 lake	 level	
changes,	measuring	 current	 levels,	 and	 developing	 a	model	
that	 might	 be	 useful	 in	 developing	 operational	 rules	 for	 a	
control	structure	on	the	divergent	stream.
approach
Historic	 lake	 levels	 are	 being	 explored	 through	 aerial	









flooding	 changing	 the	 channel	 of	 Rogge	 Creek,	 the	major	
feeder	stream	to	the	lake.	The	flood	was	likely	associated	with	
the	same	weather	events	causing	the	1967	flood	in	the	Chena	















Lake	 by	 this	 project	was	 significantly	 higher	 than	 reported	
for	 Eielson	Air	 Force	Base	 and	 the	 Fairbanks	 International	
Airport.	The	 ice-free	period	extended	 into	November,	with	
indications	 that	 lake	 evaporation	 may	 be	 significant	 even	
with	 cold	 air	 temperatures.	This	 is	 probably	 due	 to	 energy	
stored	in	the	lake	and	the	low	atmospheric	vapor	pressures.	






to	 the	 design	 and	 operation	 of	 the	 Rogge	 Creek	 diversion	
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structure	and	provided	projections	of	its	impact	on	lake	levels.	
I	provided	a	report	describing	the	model	and	its	projections	
to	 agencies	 managing	 the	 lake	 and	 provided	 a	 slide	 show	
of	historical	photos	and	model	 results	 at	 the	Harding	Lake	
Property	 Owners	 Association’s	 annual	 meeting.	 From	 a	
scientific	perspective	this	project	underscores	the	importance,	
yet	 difficulty,	 of	 assessing	 net	 groundwater	 flow	 for	 the	
lake.	Observations	also	support	the	hypothesis	that	fall	 lake	
evaporation	may	be	higher	than	previously	expected.
Feasibility study for development of a storm 








•	 The	 cost	 of	 existing	 city	 storm	 water	 management	
services;
•	 The	 expected	 future	 cost	 of	 required	 storm	 water	










programs,	 including	 illicit	 discharge	 detection/elimination,	
construction site storm	 water	 management,	 and	 other	
activities.	Complying	with	 these	 requirements	 has	 placed	 a	
substantial	burden	on	the	city’s	general	 fund,	 including	the	
creation	of	a	new	environmental	manager	position	to	direct	












A	 combination	of	 interviews,	 surveys,	 local	 school	 and	














improved	 farming	 output	 due	 to	 reliable	 access	 to	 water,	
increased	 school	attendance	by	girls,	more	 time	 for	women	
to	 be	 involved	 in	 decision-making	 roles	 and	 economically	
productive	work,	 and	 greater	 gender	 equity.	The	 project	 is	
funded	by	the	Nyarkoa	Foundation.
Status and distribution of wetland habitats in 






Using	 2007	 and	 2002	 imagery,	 I	 am	 delineating	
wetlands	 within	 the	 greater	 Fairbanks	 area	 using	 an	 on-










has	 been	 in	 the	 Fairbanks	 area.	The	 data	 provided	 by	 this	
effort	will	be	at	a	higher	resolution	than	anything	currently	
available	 in	 Fairbanks	 and	 it	 is	 being	 developed	 using	 a	
locally-developed	 classification	 system.	 Fairbanks	 has	 seen	
considerable	 development	 in	 areas	 that	 are	 predominantly	
wetland	habitats.	As	these	habitats	are	lost	and/or	degraded,	
there	is	a	growing	need	to	assess	the	acreage,	 locations,	and	














ACCAP. See Alaska Center for Climate 
Assessment and Policy
ACEP. See Alaska Center for Energy and 
Power





Agricultural	Research	Service. See United 


























































ARS. See Agricultural Research Service
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